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Power Engineering 


You Can Segregate Control Circuits — Cut Trouble Time 
Caribou Integrates Steam, Diesel and Hydro 

Detect BF Pump Load-Drop Cavitation Mathematically 
Is Your Chain Drive in Good Shape? 

Static Charges Might Cause Turbine Bearing Failures 
How Much Power Does a Fan Need? 

Chart for Figuring Combustion Air-to-Fuel Ratios 

Study Feedwater Heater Drain Pump Systems 

They Thought This Turbine Had Overspeed Protection 
American Power Conference Honors Light’s Diamond Jubilee 
More on Parallel Operation of A-C Generators 

How to Use Your Boiler Tube Cleaners Properly 

Steam Generating Station Manpower Operating Costs 
Here and There in Mexico With POWER ENGINEERING 
You Should Use Standard Crane Signals for Safety 
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A REPLACEMENT 
COIL THAT’S A 
TRUE DUPLICATE 


of the original coil is the only assurance of con- 
tinued high performance. The special form in the 
photo above produces coils absolutely uniform 
in shape. Only one of these coils can correcily 


replace another coil from the same machine. 


ELLIOTT ROTOR COILS ARE BAKED UNDER PRESSURE 
for homogeneous structure and close tolerance, 
and are properly treated several points of 


manufacture with best grade insulating v arnishes. 


ELLIE orTr Company 


ONLY THE BEST AVAILABLE INSULATING MATERIALS, 
proven so in constant test, are used in Elliott 
coils. Insulation practice is considerably beyond 
standard practice for the voltage of the machine, 


insuring longer life, highest performance. 

FOR BEST RESULTS have coils installed by Elliott 
factories or Elliott approved service shops. Ask 
your local Elliott field engineer for location of 


the shop best suited to serve you. 
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Wo job too big for 
ELLIOTT approved service shops 


MINE 
sisi itmaceert = REWINDING 
12,000-KVA VERTICAL 
WATERWHEEL GENERATOR 


(Close-up of service @ Using factory-built coils and factory methods, 
men inside the stator eae : f I RR Sy . 
inserting wedeee ond service men of Larsen-Hogue Electric Company, 
lashing coils Los Angeles, handle this big generator job with 

no difficulty. 


The Larsen-Hogue Company is one of many 
carefully selected shops, strategically located 
throughout the United States, to service all types 

The 12,000-kva gen- of electrical equipment built by Elliott Company. 

erator ee. Together they comprise a trained and dependable 
service organization which stands back of every 
Elliott motor and generator. In addition to these 
Approved Service Shops, is the staff of Elliott 
factory-trained Service Engineers, and the repair 
facilities which are available at the factory for 
regular or special service. 

For the location of the Elliott Approved Service 
Shop capable of handling your service job — no 
matter what its size — contact your nearest Elliott 
District Office or write Elliott Company, Ridgway 
Division, Ridgway, Pa.; or Elliott Company, 
Crocker-Wheeler Division, Ampere, N. J. 


ELLIOTT Company 


STEAM TURBINES © MOTORS © GENERATORS © OFALRATING HEATERS © EJ/ECTORS © CONDENSERS 
CENTRIFUGAL COMPRESSORS © TURBOCHARGERS © TUBE CLEANERS © STRAINERS 
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Choice of body styles saves 
money on installation costs. 


Hardened, ground and lapped valve and 


inless steel mechanism resists wear 
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Two phase leverage means higher 
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Sf Get the full facts on money-saving A 
| coupon todey. 


This trap with built-in strainer 

Send tor free Catalog J. Clip ond ma: 
costs less than separate trap and : 
strainer—requires less labor and - ARMSTRO 
fittings to install. NG MACHIN 
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HE RIDDLE of the machine was 
recently termed the most solemn 
challenge of our time by Dr. Lewis 
K. Sillcox, president of the Ameri- 
can Society of Mechanical En- 
gineers, in an address at the mid- 
year commencement exercises of 
Illinois Institute of Technology. 
The machine, he said, has in- 
creased productivity to the point 
where our average Citizen enjoys 
about a thousand more hours of 
leisure per year than his grand- 
father. The question that should en- 
gage our attention, said Dr. Sillcox, 
is whether this triumph of the indus- 
trial age is real or only potential. 
~ * * 


NTERLINGUA is a new language 
that scientists and engineers are 
giving the western world something 
else to talk about — or with. It is a 
union of English, French, Italian, 
Spanish and Portuguese with a little 


German, but with the peculiarities of 
each language left out. After 25 years 
of research, a book on interlingua 
grammar and an Interlingua-English 
dictionary have been issued; also, a 
book pictures to teach the 
vocabulary is halt 
Dr. Forrest F. Cleveland, of I. I. 17 

has written one of the first publica 
tions in the new language: a book 
on “‘Spectroscopia Molecular.”’ He 
states that the new language is being 
accepted by scientists because they 
have to read in the other languages 
find that they under 
the words in Intet 


using 


about finished 


anyway and 
stand most of 
lingua. An example 


necessafl pro toto que occurre In le 


“Energia es 


mundo."’ 
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IRST International Instrument 
Exposition sponsored by the 
Instrument Society of America will 
be held at the Philadelphia Conven- 
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INDUSTRIAL PLANTS 


tion Hall, September 15-21, 1954. 
Over 70 technical have 
been arranged by the ISA, cooper- 
ating with related technical and 


sessions 


engineering societies. 
+ * . 
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But to check this electronic device 
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ge qeomnd C. BALLMAN has been 
appointed Executive Secretary 
of the Air Pollution Control Asso- 
ciation. In this position, he is the 
senior incumbent of the Air Puri- 
fication Fellowship maintained at 
the Mellon Industrial 
Research in Pittsburgh. In 1947, 
Mr. Ballman the In- 
dianapolis Board of Air Pollution 
Control; a year later in Richmond, 
Va., as the City Smoke Regulation 
Engineer; in 1949, he went to Co- 
lumbus, Ohio, in the same capacity. 
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nounced recently by the University 
of Utah, is already 
boards of The Babco 
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ion, at 
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Energy 
Gay, vice president 
in charge of the division 


Gay said that the reactor, employ 








Oh, I see 


(upper:) Plant McManus near Brunswick, Georgia, Plant Yates at Whitesburg, Georgia, dedicated in October, 19523 
went into service in November, 1952. 


(lower:) Plant Hammond near Rome, Georgia, began 
service late in 1953. 


...they’re using our valves 


at Georgia Power 


Newest in their growing chain of giant power plants 
for expanding service in Georgia are these three 
plants. Indicative of their builders’ desire to assure 
maximum dependability is their selection of 

OIC Valves for these plants. 

Every OIC Valve is precision-engineered and precision- 
made to give longer, trouble-free service at no extra 
cost to you. OIC offers preciston-application help 
in selecting valves best suited to each job. 


THE OHIO INJECTOR COMPANY 
Wadsworth, Ohio 


FORGED & CAST STEEL, LUBRICATED PLUG, 
A LVE S BRONZE & IRON 
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ing fluid rather than solid fuel, was of 
extreme interest in the field. “Such 
reactors have been previously de- 
signed, but never for such a heavy 
demand of energy,” Our 
studies based on engineering data col 


he said 


lected over the 87 years of our com 
pany's existence, convince us that 
such a reactor can be designed, but we 
anticipate many problems before the 
job 1S finished "* Some of the prob 
lems, Gay explained, include arrang 
ing for a sufficient amount of heat ex 


change between the fuel and the 


pressurized water in the limited space 
available and the problems of corro 
sion and of neutron damage. “‘ How 
well these problems can be overcome 
will have a great bearing on the eth 
ciency of the power plant of the loco 
motive, and consequently on how 
soon it will be builr,’’ he said. Gay 
also feels that 
find uses other than those proposed 
Further de 


such a reactor will 
for it in the locomotive 
tails of this interesting reactor will be 
given soon in our companion pub 


lication Atomics 





HERE'S WHAT 
FREY TELL US 








S EVIDENCE that editors are 
fA sufficiently human to be flat- 
tered by compliments and pleased 
by suggestions, we cite H. B. Wayne, 
Ebasco Services, with a triple-action 
comment: 


“The cover design for POWER EN- 
GINEERING is a decided improvement 
over that previously used. Having a 
table of contents as shown, permits 
quick and easy location of the sub- 
ject matter. The article, How to 
Figure Performance Curves for Your 
Liquid Jet Pump, January is 
page 71, by Professor Iversen 
excellent. 

“There are not data avail- 
able in textbooks and manufacturers’ 
literature giving this type of infor- 
mation. It is suggested that future 
articles cover, in a similar manner, 
other power plant equipment: tur- 
bines, engines, pumps, compressors, 
heaters, condensers, ete. This would 
be well engi- 
neers,” 


many 


received by power 


A long-time reader, James Burns, 
thinks: 


“The January issue is a definite 
improvement in your splendid maga- 
zine. I should like to see a column 
or two in each issue devoted to ex- 
amination questions tuned to power 
engineers in large cities.” 


to hear from 
you like to 


The editors would like 
other readers would 
see a department of this kind? 


J. D. Waddell of Iowa Southern 
Utilities Company, and an alumnus 
of Georgia Tech, where Colonel Van 
Leer is dedicated to the dual produc- 
tion of engineers and footballers, 
tells us: 


“One comment which is most fre- 


quently made with respect to tech- 


nical magazines in all fields of engi 
neering is that many engineers main 
tain files of articles. All too fre 
quently, the articles are arranged so 
they cannot be separated. 

“Therefore, | join the many, many 
engineers throughout the country in 
proposing that your technical ar- 
ticles, known to be of interest, be 
concluded so that the next article 
will not be affected. The most logical 
solution of this would be to insert 
advertising or other incidental mate 
rial on the first or back page of each 
such article. It is my opinion that 
advertisers will not suffer but more 
likely profit by the goodwill created 
as a result of this worthy considera 
tion.” 


This excellent suggestion cannot 
very well be followed. Our researches 
and surveys show that each copy is 
read by an average of five people, 
and if the first ones to receive it re- 
move the articles, the issue would be 
of little value to subsequent readers. 
As a solution to this problem, we 
have made arrangements to send 
tear sheets and reprints of articles 
to those requesting them. This solves 
the problem of copies for the files 
and keeps the issues intact for future 
readers. These requests can be made 
on the bottom of the posteards bound 
in the issue. 


From the atom capitol, Paul Dick- 
ens, ZIA Company, welcomes an 
old friend in a new dress, comments 
on the cover and continues: 

“It is 
provements for this 


difficult to recommend im 
magazine 
the advertisements and the technical 
information are all 


ince 


and practical 
good sound practical ideas that can 
be applied around any power plant 
Also, don’t forget the cartoons are 
enjoyable, too.” 


The comic characters which help 
explain water treatment, mentioned 
on page 86 of the January issue, came 
in for a big play. Clyde Erickson, on 
the Board of Water and Electric 
Light Commissioners of Lansing, 
asks: 

“Can these be purchased or can 
they be loan basis? 
Would like to make this presenta- 
tion to the Second Annual Dairy 
Engineering Conference in Michigan 
State College, East Lansing. The 
attendance will be approximately 160 

15 states.” 


obtained on a 


from 


For information about such pres- 
entations, you will have to ask the 
author: Thomas H. Waldron, Engi- 
neer-Custodian, Ebinger Elementary 
School, 7350 W. Pratt Ave., Chicago, 
31, Il. 


M. K. Drewry of Milwaukee sends 
his commendations on the January 
issue, saying: 

“Three articles are being called to 
the Veep’s attention. When you don’t 
yet notes of appreciation, don’t make 
the error of feeling there ts no appre- 
ciation.” 


Later, he also asks for some re- 
prints of Crane Accidents Can Be 
Prevented, (October 1953 issue, page 
82), a very popular article of which 
scores of reprints have been dis- 
tributed. 


F. D. Tierney, Northern States 
Power Co., is interested in the paint 
series by L. G. Jones and says: 

“Are available in 
form or will it be necessary for us to 
obtain copies of the back issues in 


these booklet 


order to have a file?” 


This has been a very popular 
series, consequently tear sheets and 
back copies of many articles are no 
longer available. There are many 
requests of this kind, although the 
series has not yet been completed. 
We are considering gathering these 
articles together and publishing them 
in booklet form. When this is done, 
we will send copies to our friends 
who are thoughtful enough to get 
their names on the waiting list 
within the next 30 days. To the 
others, the cost will be $1.00 a copy. 


On the question of estimating 
costs, Herb Hayden of du Pont says: 
“We have found that our plants, 
using the engineering department 
normal-time value as a standard, 
have approximately the same base 
effectiveness regardless of geographi- 
cal location and experience, the same 
increase in effectiveness after the in 
ception of a preplanning and meas 
urement program. Our construction 
division experience indicates higher 
costs in New Jersey than in Florida 
or Texas. We very strongly lean 
toward the man-hour basis of com 
would not consider a 
being accurate.” 


parison and 
dollar comparison a 
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Undoubt- 
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supposes planning, detailed 
instructions and availability of proper 
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thrown 


R. C. Tegtmeyer, University of 
Wisconsin, tells us that the Indus- 
trial Instrumentation Institute origi- 
nally planned for February 2 and 3, 
has been changed to May 10 and 11, 
and invites us to attend. We in turn, 
extend the invitation to our readers 
who are 
Our friend's 
Offices 


this subject. 
{030 Exten 
Madison 6, 


interested in 
addres 
sion Stadium, 


Wis 


Hatch of M. T. Stevens and 
great interest the 
Andover, Mass. 


and says: 


ve G 
Sons, read with 
article on his North 
plant in the January issue 


next sum 
uuld take a day 
llin Franklin, 
results are ab 
those required 
onsider Steven 


Franklin 


»wer because 


load 
ym pete with the 


proce heat 
for power at 
kw under 
vould lefi 
vhat 


ire the elusive 


ee to 


Michel-Cather, in 
for heat exchanger 
to the article 
Se pte mber 


Cloud of 


diseu ny cle 


Jess 
ner 
and boiler tubes, refer 
in POWER ENGINEERING, 
1947, page 78, on “How 
ind Maintain Water Tube Cleaners.’ 
An up-t mechanical 
cleaning, ‘‘How to Get the Most Out 
of Your Tube Cleaner 
in this issue 


to ( Iperate 


r«late irticle on 


appears 


7, 2 Rubber Com 


pany, relers 
the articl 


Bell, | S 

to the last paragraph of 

Electrical Deve lopment 

Seeks New and Wider Frontiers, 

page 64, January 1954 issue) or 
fat } } 


pret pitacor , whieh ny 


In i new tem, the 


are supplied by high-voltage, 
ligh-power, pulse generator, capable 
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of supplying high-voltage pulses of 
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"Can | have the day Boss? 
I'm not feelin’ so good.” 


the order of 100 microseconds dura- 
tion at a frequency of several hun- 
dred pulses per second. This has re- 
ulted not only in higher precipita- 
tion efficiency, but also in higher 
over-all electrical efficiency. 

“Who makes this equipment?’ 
asks Mr. Bell. “‘Can it be adapted to 
our work of precipitating acid va- 
pors? Can it be adapted to our new 
etup? These are some of the answers 
we should like to know. We are very 
much interested in obtaining this 
information. Can you help us out?” 


Possibly indeed, Mr. Bell, we can 
help you out. The answers are: 
for data on the equipment, ask H. J. 
White, Research Corp., Bound Brook, 
N. J., who presented data on it in 
AIEE paper No. 52-230. Judging 
from that paper, we think you could 
adapt the idea to your work. 


Addressed to our reprint depart- 
R. R. Anderson of Dearborn 
requests: 


ment, 
Chemical 
‘“‘We should like your permission 

to reproduce the article, ‘The Water 
Side Deterioration of Diesel Cylin- 
ders’ which appeared in the January 


Ken Anderson of the Terre Haute 
Brewing Co., writes for reprints of 
Artificial Respiration New Ap- 
proved Methods, which appeared on 
page 61, July 1953 issue of POWER 
ENGINEERING, and is still in great 
demand. He says: 

“These 
to teaching classe 


will be used as official aid 
in the plant and 
is 4 community There is an 
immediate need for about 50 copie 


ervice 


In the same mail, J. P. Nelson of 
the Northwest Nut Growers tells us: 
“An impulse of 65,000v at 5,000 
amp is employed in the shelling of 
our walnuts. On the surface it would 
eem to be a heavy charge, but with 
impulse of but 2/10,000 sec 
duration (0.0002 sec) the con 
umption is not large, especially if 
we complete the picture by saying 
that an average of 25 impulses per 
the rate of feed 


each 
ond’s 


“Power at 220 a-c is fed through 
a 60-hp motor generator, syntron 
tubes, transformers and the result- 
ant 65,000 d-c current stored in a 
bank of 68 capacitors. It is then 
triggered through a giant 18 contact 
rotor system to a double bank of 9 
machines each for 18 cracking units.”’ 


(. H. Beaumont, Celanese Corp., 
wants reprints of Grogan’s Graphical 
Solutions for Power Engineers: ‘‘Fuel 
Cost Comparisons,” as shown on 
pages 66 and 67 of the January issue. 
Several hundred other engineers have 
requested these charts and the charts 
on voltage drops reproduced in part 
on page 82 of the same issue. 


Ed Bossert, Bailey Meter Co., 
telis us of a Btu meter that: 

“|. . operates by multiplying the 
temperature differential of water in 
and out of the boiler by the rate of 
water flow through the boiler. This is 
accomplished by using our electronic 
type meters with resistance ther- 
mometer temperature-measuring ele- 
ments.”” 


This particular installation is at 
the Lincoln Electric Company and 
involves a bit of legerdemain not 
available a few years ago. 


H. M. Thompson, Diamond Chain 
Co., refers to an article on page 70, 
January issue, written by Melvin S. 
Coben and dealing with testing of 
motor overload relays: 

“You stated in the article that the 
portable test set which was described 
is now available. We would like to 
have more information on this par- 
ticular article along with the price 
of the portable test set, delivery and 
the manufacturer.” 


The manufacturer is Multi-Amp 
Corporation, Harrison, N. J. This 
firm will give you the information 
you desire. 


From the Ramey Air Force Base 
in Puerto Rico, William O. Tatman 
writes: 

“They say everything 
him who waits. Today I signed for 
my new power plant, just one year 
and 20 days behind schedule. Mon- 
day, February 1, 1954, the two new 
2400-hp units will be on the line and 
I will take back some of the load I 
have had to farm out to an outside 
power company.” 


comes to 


Bill Miller of Yarnall-Waring Co. 
writes us: 

“My appreciation for the 
warm and hospitable reception you 
accorded Andy Ritter and myself 
when we visited your office last week.’ 


very 


The editors extend to all readers of 
POWER ENGINEERING an invitation to 
visit us when you are in or passing 
through Chicago. 


RICHARD H. Morris 
Editorial Director 
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G-E Motors Are Custom-built 
for Power Station Service! 


OUTDOORS OR IN, General Electric power station motors are built to 
give you dependable, economical service. For example, the two vertical 
Tri-Clad* totally enclosed fan-cooled motors, shown here, have given 
consistent reliable performance under all weather conditions at the 
A. B. Paterson Steam-Electric Generator Station of New Orleans Public 
Service Inc. 

GENERAL ELECTRIC’S 70 YEARS of experience in designing, building, 
and servicing motors for power station requirements assures you of get 

ting the right motor for the job. Whatever your needs in power station 
motors, G.E. can furnish a complete line including dripproof, totally 
enclosed fan-cooled, totally enclosed air-water cooled, and weather pro- 
tected motors in both horizontai and vertical construction. 


FOR MORE DETAILED information on G.E.’s power station motors, con 
tact your nearest G-E Apparatus Sales Office. General Electric Co., 
Schenectady 5, New York. 8¥0-1 


*Registered Trade-mark of the General Electric Company 








GENERAL ($6) ELECTRIC 





going places’? 


DON’T BOTHER TO UNPACK.. 
USE YARWAY GUN-PAKT 


@ Progressive steam plants, geared to fast production, use Yarway 
Gun-Pakt slip-type expansion joints because they can be 
repacked under full pressure right on the job. 





No service interruptions, no shutdowns, no loss of man and machine 
hours. While the line is under full steam pressure, packing 

is added as needed and the joints lubricated. 

That’s all the maintenance required. 


Compare this to the maintenance of conventional gland-packed 
joints. Consider the labor involved. Consider also the profit 
loss during shutdowns. It all adds up to GUN-PAKT. 


Leading institutions, industrial plants and central 
station heating plants are standardizing on 
Yarway Gun-Pakt Expansion Joints. Inves- 
tigate Yarway Expansion Joints yourself. 

Write for Yarway Bulletin EJ-1913. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue 
Philadelphia 18, Pa. 


BRANCH OFFICES 
IN PRINCIPAL CITIES 





@ To add packing to a 
Yarway Gun-Pokt Ex- 
pansion Joint, just 
insert Yarway Plastic 
Packing, twist a wrench 
and the joint is tight... 
the job done. There is no 

unpacking operation. 





EXPANSION JOINTS 


compare these maintenance records 





YARWAY 
GUN-PAKT 
JOINTS 


CONVENTIONAL 
GLAND-PACKED 
JOINTS 





STATE 
UNIVERSITY* 


Single end, welding-type Yarway Gun-Pakt 
Expansion Joint With base for-pressures to 300 


psi. 12 inch traverse 


Required addition 
of only 3 slugs (45 
cents) of packing in 
5 years. Lubrication 
only once every 6 
months. Total labor 
time of only 2 man- 
hours in 5 years 


Same lubrication as 
Gun-Pakt, plus 
gland tightening, 
»lus complete over- 
faul with shutdown 
for unpacking and 
repacking every 3 to 
4 years. Time for 
overhaul—25 man- 
hours per joint! 





Mip-West 
AIRFIELD* 


Only maintenance 
was lubrication and 
addition of 2 slugs 
(30 cents) of pack- 
ing per year. Total 
labor 4 manhour 
per joint per year. 


Lubrication and 
gland tightening re- 
quired 8 manhours 
per joint per year 

plus complete un- 
yacking and over- 
Read every 2 to 3 
years. Time required 
for overhau 20 
manhours per joint. 





’ 


“Bic Ten’ 
UNIVERSITY* 


Double. end welding type Yarway Gun-Pakt 
Expansion Joint with base for pressures to 300 


psi. 24 inch traverse 


BLOW-OFF VALVES 

WATER COLUMNS AND GAGES 
LIQUID LEVEL INDICATORS 
IMPULSE STEAM TRAPS 


OTHER YARWAY PRODUCTS 





Lubrication only 
once every 2 months, 
with packing added 
as needed, Total la- 
bor time charged, 
1 manhour per joint 
per year 
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General mainte- 
nance requires 6 
manhours ae joint 
per year. Complete 
overhaul required 
every 2 to 3 years 
with unpacking and 
repacking—24 man- 
hours per joint, 


FINE SCREEN STRAINERS 
SPRAY NOZZLES 
DIGESTER VALVES 
HYDRAULIC VALVES 

















Lake Catherine Station of the Arkonsos 


Power and Light Company. 


All Units 
Engineered By: 
EBASCO SERVICES INC. 








Foster Wheeler steam generator of the 
ovtdoor-type installed at the Arkansas 
Power and Light Company. Typical of 
those installed at Lovisiana Power and 
Light Company, and Mississippi Power 
and Light Company. 


Section of steam drum with ex- 
ternal weatherproof covering pro- 
truding through water-tight, air- 
tight steam generator casing. 





STEAM GENERATORS! 


Foster W heeler outdoor-type steam generators, 
each of 900,000 lb per hr capacity, now serving 


EE ee 
ARKANSAS POWER AND LIGHT COMPANY 


Ninemile Point Steam Electric Generating Station...............1 unit 
LOUISIANA POWER & LIGHT COMPANY 


Delta Steam Electric Station. ................cccceecccceceesd UNits 
MISSISSIPPI POWER AND LIGHT COMPANY 


Reftecting the wide acceptance of the outdoor-type steam generator, 
these four Foster Wheeler units are all serving power plants in the 
South. Because of the traditionally mild climate in these areas, the 


minimum of weather protection is required for personnel, steam 





generating units and auxiliaries. This same basic design has proved 
practical and economical in the Northern States, the only difference 
being in the extent of weather protection provided. 

Each of these new steam generators has a capacity of 900,000 lb 
per hr continuously, and 950,000 Ib per hr for an eight hour peak. 
Each delivers steam at 1550 psi and 1005F at the superheater outlet. 

A superheat control condenser 








maintains steam temperature con- 
stant over an operating range from 
600,000 Ib to 950,000 Ib per hr. 

Because of the proven economy and 
suitability of outdoor-type construction 


under a wide variety of climates, Foster 





Wheeler units, such as these, bring a ah 


new abundance of low-cost power to Grescnctiness ctemtien of the Gute 
help promote the industrial growth of —— a inal nade 

: for modification of furnace for future 
the regions they serve. pulverized coal firing. 


‘w= FOSTER WHEELER 


outdoor e steam enerator bein 
ni Paphos giihe : FOSTER WHEELER CORPORATION 


placed in position on structural steel 
framework at Lake Catherine Station. 165 Broadway, New York 6, N. Y. 
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This Bailey Boiler Control 
Panel insures high efficiency 
in the use of Fuel-Dollars at 
a Western Chemical Plant. 


What's Your Fuel-dollar Efficiency? 


A dollar’s worth of fuel has the same potential 
energy, no matter who's boiler it fires. But how 
much of the energy actually gets converted to 
a usable form depends on how you operate 


your boiler, 


That's where Bailey Controls can help. And, 
here's why, we believe, you'll get better fuel- 


dollar efficiency with Bailey: 


1. Complete Range of Equipment — fully 
co-ordinated. You need never worry that 
a Bailey Engineer's recommendation is 
slanted in favor of a particular type of 
equipment, just because he has a limited 
line to sell 


buck for efficient control: we offer complete 


or that Bailey will pass the 


boiler control systems. 


2. Engineering Service—backed by experi- 
ence. No other manufacturer of instru- 
ments and controls can offer as broad an 
experience, based on successful installations 
involving all types of combustion, flow 


measurement and automatic control, 


3. Direct Sales-Service — conveniently lo- 
cated near you. Bailey Meter Company's 


Sales-Service Engineers are located in more 


industrial centers than those of any other 
manufacturer of boiler control systems; you 
get prompt, experienced service with a min- 


imum of travel time and expense. 
oe 


lor better fuel-dollar efficiency — for more 
power per fuel-dollar, less outage and safer 
working conditions, you owe it to yourself to 
investigate Bailey Controls. Ask a Bailey En- 
gineer to arrange a visit to a nearby Bailey in- 
stallation. We're proud to stand on our record: 


“More power to you!” 


ROAD 
OHIO 


IVANHOE 
LAND 10, 


COMB TION 
TEMPERA re 
f Ltve 
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To give your power unit maximum 
protection, purify the lubricating oil 
continuously. Even a De Laval machine 
gives most effective results when it is 
operated on continuous by-pass rather 
than on “batch.” 


This is so because the action of the 
centrifuge is itself continuous — the 
machine constantly discharges clean 
dry oil and sends the removed water 
to waste. Any leakage of water to the 
lubrication system shows up at once. 
There is no chance for any dangerous 
amount of condensate or other water to 
collect in the oil. 


A De Laval Oil Purifier of proper size 
will clean all the oil in the system every 
six to eight hours. The exact rate of 
purification depends on the viscosity of 
the oil and the size and character of the 
contaminants. No getting around it, 
continuous purification provides con- 
tinuous protection. 


THE DE LAVAL SEPARATOR COMPANY e@ = Chicago POUGHKEEPSIE,N.Y. San Francisco 


Oll 
PURIFIERS 


For more data circle 510 on Post Card 
May, 1954 








American 


Llower 


Reports on progress 


in power 











Consolidated of Salti 
Unit 


n 


mores new No 
foreground) at the Gould 
Street Generating Station 
hasacapacity of 100,000 kw 


Placed in service in December, 1952, the Gould Street Station's Three American Blower HS Pulverizer Fans are used in the 
No. 3 Unit is served by these two inlet-vane-controlled 75,000 kw. No. 5 Unit at Riverside Generating Station. Total 
American Blower Forced Draft Fans capacity of the plant is 330,000 kw. 





Consolidated of Baltimore Triples 


Generating Capacity in 20 Years 


Farsighted program boosts total 
capacity to 830,500 kw. 


Consolidated Gas Electric Light and 
Power Company of Baltimore serves a 
2,283 square mile territory. ‘To meet 
the rapidly growing needs of its cus- 
tomers, Consolidated of Baltimore «ust 


plan for the future — years ahead. 


In the past 20 years, electric generat- 
ing capacity of the company has been 
increased 3.48 times, from 238,850 kw 
in 1933 to 830,500 kw in 1953. In ad- 
dition, completion of the first 125,000 
kw unit of the Herbert A. Wagner 
Station (construction is now under i 

, : ‘ Gyrol Fluid Drives are used for smooth adjustable speed control of 

way) will bring total capacity to four both American Blower Induced Draft’ Fans (one shown here) at 
hs aa: Riverside Station’s No. 5 Generating Unit 
times the 1933 figure. 

Like many other progressive, in- 
vestor-owned — utilities, Consolidated 
Gas Electric Light and Power Com- 
pany of Baltimore has found it pays 
to use American Blower products. 


If you are planning to modernize or 
expand your facilities, consult your 
nearest American Blower Branch Office, 
or write us direct for full information 
on Mechanical Draft Fans, Heavy- 
Duty Steam Coils, Dust Collecting 
Equipment and Gyrol Fluid Drives for 
boiler feed pumps and fan control. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 

Iwo American Blower induced Draft Fans are installed in the No. 3 
Steam Generating Unit at the Gould Street Station. Units 1 and 2 
also use American Blower Induced and Forced Draft bans 


CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American Radiator & Standard Sanitary Corporation 


AMERICAN <@) BLOWER 


Serving home and industry: MMERICAN-STANDARD + AMERICAN BLOWER + CHURCH SEATS & WALL TILE + DETROIT CONTROLS + KEWANEE BOILERS + ROSS EXCHANGERS » SUNBEAM AIR CONDITIONERS 
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at Utah-Ildaho Sugar Company’s 
= ae Big New $7,000,000 Columbia 
Te Basin Beet Sugar Factory near 

Moses Lake, Washington... 





250,000 lbs./hr. RILEY BOILER 


FIRED BY A RILEY TRAVELING 
GRATE SPREADER STOKER 


BOILER ENGINEERING DATA Rising above the flat plainf of the Columbia Basin is 


Riley Model “RX” this large new sugar producin lant recently started up by 
Capacity 250,000 Ibs. /hr. Utah Idaho Sugar Company In its first year of operation 
Peak Capacity 285,000 Ibs. /hr. this plant will produce in gxcess of 75,000,000 pounds of 
Design Pressure 475 psig. sugar, thousands of tons of fholasses and dried beet pulp for 
Superheater Outlet Temp. 575°F. livestock feed. 

Furnace Width 28° ~ 934" Steam generating eguipment must be able to operate 
Furnace Depth 17’ - 2%" continuously and at fulf~/capacity during the entire produc 
mse cree Ao oD 850 BTU. tion season. The m reliable equipment available is 
oe ae a therefore mandatory. f The Riley Erection and Service De 
Grate Host Retoase 164, 889 G.T.U, partments completed this installation on a very close time 


Size of Grate 28’ x 19’ may 
Efficiency 83.8% schedule. There hg been no interruption in steam produc 


tion since it went fn the line. 


large R ey Travel 


GAYLORD CONTAINER CorRP KENNECOTT COPPER CoRP CHAMPION PAPER & FIBRE Co MonTANA-DAKOTA UTILITIES 
Bogalusa, La 250,000 Ibs. hr McGill, Nev 235,000 Ibs. /hr. Canton, N. C.—200,000 Ibs. hr Mandan, N.D. —250,000 Ibs. hr. 
Size of Grate 22° x 20 Size of Grate- 28 x 18 Size of Grate 24 x 22 Size of Grate —26' x ‘20° 


























STOKER ENGINEERING DATA 
Eight Riley overthrow feeders with ad- 
justable distributor blades and grates. 
Dust-tight gear case and dust-tight self- 
lubricating feeding mechanisms. Front 
ash discharge. 

Twin grates are powered by two drives— 
one motor powered, the other turbine 
powered; drives are inter-connected hy- 
draulically and controlled by flow control 
valve for grate speed regulation. 


RILEY FEEDER-DISTRIBUTOR 

Feed is uniform and positive regardless of 
coal characteristics and moisture. Coal 
distribution is adjustable without necessity 
for shutting down. 


STOKER 


BOILERS - PULVERIZERS +. BURNERS + STOKERS - 
WATER-COOLED FURNACES 


RILEY HYDRAULIC DRIVE 

The Riley hydraulically driven Grate 
Drive is completely enclosed and self-lubri- 
cated, and has no sprockets, chains and 
speed reducers. Hydraulic circuit provides 
positive overload protection. Complete 
grate speed control from zero to full load 
is provided. Drive uses little power and 
needs practically no maintenance. 


RILEY GRATE SURFACE 

View of the grate shows how special 
growth-resistant alloy clips overlap and 
separate to free themselves of ashes and 
clinkers. Use of small grate clips, two 
inches wide with a six-inch pitch, mini- 
mizes distortion. 


e 


CORPORATION 
COMPLETE STEAM GENERATING UNITS 


SUPERHEATERS - 
+ STEEL-CLAD INSULATED SETTINGS - 
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WORCI ER, MAS: 


Boston, New York, Philadelphia, Buffalo, 
Washington, Pittsburgh, Cleveland, Detroit, 
Chicago, Cincinnati, Charlotte, New Orleans, 
Atlanta, St. Lowis, Kansas City, St. Paul, 
Tulsa, Houston, Denver, Salt Lake City, Los 
Angeles, San Francisco, Portland, Seattle 





ECONOMIZERS 
AIR HEATERS 





REPUBLIC 


eURUeee? 


A 


‘ . 
OVURYY 


Boiler room at Kansas State College. Republic 
instrument panel is at left. Boilers are 
orranged for either gas or oil firing. 


COMBUSTION CONTROLS 
Go to College to Cut Steam Costs 


@ At Kansas State College, a complete Republic combustion control 
system, feedwater level controls and instruments automatically operate 
two 50,000 pounds per hour boilers for maximum combustion 
efficiency. Fired by either oil or gas, these boilers generate steam 
at 225 psig and 500'F. 


With Republic automatic combustion controls in this power plant, all 
loads, including ‘‘peaks”, are met smoothly with steam output exactly 
matched to demand. Fuel costs per pound of steam produced are kept 
at a minimum 24 hours a day, seven days a week. Maintenance costs 
are kept low, too, by continuous proper operation of the boilers. 


Whatever the size of your boiler, its draft arrangement, type or types 
of fuel to be fired and load conditions to be met, there’s a Republic 
combustion control system that can bring these advantages to you. 
Our engineering staff, with more than 37 years specialized experience 
in combustion control systems, is at your service to help you get the 
system that exactly meets your needs. For your convenience, there’s 
a nearby Republic field engineer to bring you all the facts. Write 
and make a date to see him soon. 
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Instruments on the control panel monitor 
boiler operation. If desired, the entire com- 
bustion system can be operated manually 
from this panel. 


POWER ENGINEERING 











ANAdA NAL 


UNIT 
STEAM GENERATOR 


Preferred Unit Steam Generators are 
available in sizes from 20 to 600 BLP. 
and pressures from 15 to 250 psi, to 
burn oil, gas or in combination 

All units are factory fire-tested be- 
fore shipment. 


== of the economies it realizes in low overall 
operating and maintenance costs, a Preferred installa- 
tion pays for itself in five years or less, amortization 
included. Yet it gives 25 years expectancy of sustained 
high thermal efficiency (80% or more) over the entire 
range of load demand. Thus, four-fifths of the life of 
the installation costs you nothing! EXPANSILE PRECIPITATOR 

Holds and contains entrained non-combustibles and 


10 DESIGN FEATURES ARE THE REASON insures clean, smokeless operation. It make’ possible 
, feo iad ‘ the maintenance of maximum gas velocities in all 
Incorporated in the Preferred Unit Steam Generator tubes at all times by preventing the build up of de 
are ten design features which make possible the re- posits, particularly at the last pass. 
markable record of this “packaged” boiler. Other The Expansile Precipitator is one of the 10 design 
makes may have some of these features, but only the ers which insure long service life and low over: 
WER 1 , all maintenance and operating costs. Here are the 
Preferred has ALL TEN. They are combined to assure pr og aaa 
lowest cost steam generation by cutting fuel consump- 
tion by 10% or more and, above all, by cutting to a 
minimum such maintenance costs as refractory Four Pass Gas Travel 
repairs, tube cleaning and corrosion-caused replace- 
ments. Although hundreds of Preferred Generators 
are in daily operation, there has never been a single Induced Draft 
case of furnace loss. There has never been a single a a 
loss of a pressure vessel. 
The inter-related functions of Preferred’s ten design 
features are discussed in Bulletin 2000. You'll find it Staggered Tubes 
interesting and profitable to study. Write for a copy. 


PREFERRED UTILITIES MFG. CORP. 


1860 BROADWAY, NEW YORK 23, N. Y. 
DEPARTMENT PE-3 


@ Five Sq. Ft. of Heating Surface per Boiler HP 


Down Draft Design 


Anti-Stress Deck 


Dual Purging Action 


Full Automatic Oil and/or Gas Burners 
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R/M’s BIG 7| Packing Types meet 95% of all packing needs 





TETTTTA , _ , 


- 


Ir ple « pumps like this one, which is used to supply hydraulic 
) ure for moldiny presses, give top performance with R/M 
TYPE 7 lex®, a packing included in Type 7 of R/M’s “Big 7 


Types 











Let R/M packings reduce your downtime 


With R/Ms “Big 7” Packing Types you will be formance in all but the very rarest packing 


able to prackice preve nitive rathes than corrective applications Your plant can probably stand 
maintenance. With them you will have greater ardize on just three or four of R/M’s “Big 7” 
assurance of machinery protection and a chance Packing I ypes If so, this also means lower 
to schedule your downtime. You will, becaus inventories and simplified ordering. Your 
this ba IC line ol just seven hie ld tested pac king R/M distributor has the I ill details Call him 


types is engineered to give custom-built per in and start benefiting right away. 


R/M PACKINGS FOR MAINTENANCE PURPOSES ARE SOLD ONLY THROUGH AUTHORIZED R/M DISTRIBUTORS 


RAYBESTOS-MANHATTAN, INC., packiINnG DIVISION, MANHEIM, PA. 


at ll G 7 FACTORIES: Bridgeport, Conn. ; Manheim, 


Pa.: No. Charleston, S.C.; Passaic, N.J.; 
Neenah, Wis.; Crawfordsville, Ind.; Peter- 
borough, Ontario, Canada 


RAYBESTOS-MANHATTAN, INC., Packings « Asbestos Textiles ¢ Industrial Rubber, Engineered Plastic, and Sintered Metal Products « Abrasive and 
Diamond Wheels * Rubber Covered Equipment + Brake Linings ¢ Brake Blocks « Clutch Facings « Fan Beits « Radiator Hose « Bowling Balls 
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Reduces 
piston ring 
and 
cylinder wear 


AML) y), 


hdiddagy 


Saves 
many dollars 
in 
costly 
maintenance 


aK. ROR BORE 


a 
‘These dual-fuel engines in the Municipal Power tion from the by-products of incomplete combus- 
Plant at Houma, Louisiana, supply dependable, tion and condensation. 
low-cost electric power to the entire city. Shell Tougher lubricating film in Shell Rotella Oil 
Rotella Oil is the cylinder iubricant. gives cylinders and rings greater protection é 
Here’s just one of the many diesel power plants minimizes wear. Its effective detergent-dispersant 
that depend on SHELL Rore.ta Ott for reduced action prevents harmful deposits. 
wear of engine parts .. . lower maintenance cost. Write for technical information. See for your- 
The anti-corrosive action in Shell Rotella Oil self how Shell Rotella Oil can 
help reduce your engine main- 


combats the major cause of engine wear 
cylinder and piston ring wear caused by acid ac- tenance costs. 


SHELL OIL COMPANY 


50 WEST SOTH STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 
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When you need 
instrument service... 


Ever have a tire blow out while you’re 
traveling late at night? If it happens near a 
service station, you’re lucky. But if it’s on 
a lonely road far from town, you’ve got 


trouble 


When it comes to service on instruments, 
you don’t need to take chances on being 
lucky. Because when you have Honeywell 
instruments, you've always got the comfort- 
able feeling that service is close at hand... 
whenever and wherever you want it .. . from 
the world’s biggest instrument service or- 


ganization 


OVER 110 SERVICE CENTERS 


No matter where you may be, there’s a 
Honeywell service man near you. Offices are 
located in more than 110 cities of the United 
States and Canada, near every large pro- 
duction center 


When you run into trouble, just telephone 
or wire the nearest of these offices. You'll get 
a service specialist promptly . . . often within 
a few hours. This quick attention to your 
needs protects your production schedules, 
and prevents delays that can cause costly 


stoppages. 


TRAINED PERSONNEL 


Honeywell service men are thoroughly 
trained for their important responsibilities. 
In the Honeywell factories, hand-picked men 
learn both the theory and practice of instru- 
ment maintenance. Then they serve an 
apprenticeship in the field offices, to gain 
further first-hand experience. You can be 
sure that the Honeywell man who calls at 
your plant is a qualified specialist, well versed 
in the practical art of keeping good instru- 
ments in the best condition. 


PERIODIC SERVICE 


But why wait for emergencies—when you 
can prevent them with periodic service. 
Under a simple contract, a Honeywell man 
will visit your plant at regular intervals to 
inspect, clean and adjust your instruments 
and controls. The plan is economical, and 
can save you hours of production time. Our 
nearby office will be glad to give full details 
on Honeywell Periodic Service. 


Better accuracy... 


greater simplicity 


.....L0r steam 


PEN ARM 
ROCKER ARM 


| TRANSMITTING RECEIVING 
COiL 8 ZOIL te 
ARMATURE ARMATURE 

d IN RECORC 


ELECTRICAL TRANSMISSION SYSTEM brings flow data instan- 
taneously and accurately from the remote meter body to the 
Brown Flow Meter. The inductance bridge system consists of 
a transmitting coil and armature at the meter body, and an 
identical coil and armature in the instrument. The receiving 
armature faithfully duplicates the movement of the transmitter. 





Electric flow meter records 
critical flow measure 
ments on central panel 
board . receiwwes data 
from remote flow meter 
body shown at right 
Evenly graduated me 
chanical flow meters, with 
the bell coupled directly 
to the recorder pen, are 
also available 











plant flow measurements 


HEREVER your steam plant uses measurement 

of flow ...for steam, feedwater, make-up water 
or oil . . . Brown Electric Flow Meters offer every 
performance feature you could require. Compare 
these advantages: 


Electronic integration . . . using high-speed, high-sensi- 
tivity electronic scanning . . . provides exceptional 
precision in totalizing flow. This unique integra- 
tor completely eliminates friction loading of the 
recording system. It’s extremely simple; has only 
three major parts, and can be calibrated in only a 
few minutes. 


Electrical transmission . . . ideal for centralized control 
permits the meter body and instrument to be 


located hundreds of feet apart without loss of 


sensitivity. A  precision-made inductance bridge 


transmission system (illustrated on the opposite 
page) gives faithful reproduction of remote meas- 
urements, and eliminates the problems of panel pipe 
connections. 


Evenly divided chart assures easy readability and high 
accuracy at all flow values .. . no crowding of divi 
sions at the low end of the scale. 


Brown Electric Flow Meters are available in both 
square root and evenly graduated type meters with 
ranges applicable to practically all steam, water and 
oil measurements. Your nearby Honeywell sales 
engineer will welcome the opportunity to discuss 


your specific needs . . . and he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR CoO., 
Industrial Division, Wayne and Windrim Avenues, 
Philadelphia 44, Pa. 


REFERENCE DATA: Write for new Catalog 2320, ‘Flow Meters, Indicating, Recording, Controlling.” 


wOntrwiu 


Honeywell 


BROWN t*NSTRUMENTS 


Tout oe Controls 
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Boiler operator checks readings on control panel of com 
panys new stoker-fired B&W Integral-Furnace Boiler 


Type FF, which has performed so satisfactorily that fuel 


savings of more than 40 per cent have been estimated. 


eee & © em 


i 


View of typical stoker-fired BAW 
Integral-Furnace Boiler, Type FF 
similar to unit in service at Food 
Machinery & Chemical Corpora 
tion's Middleport, N. Y. plant 
Suitable for stoker, gas, and oil 
firing, this B&W Unit is avail 
able in a steam capacity range 
of 8000 to 50,000 Ib per hr at 
pressures to 600 psi. Complete 
design and operating details are 
described and illustrated in Bul 
letin G-71. Write The Babcock & 
Wilcox Company, Boiler Division 
16! East 42nd Street, New York 
17, N.Y 














with a BaW Integral-Furnace Boiler 


FOOD MACHINERY & CHEMICAL CORPORATION 


“Good job—well done”, is the comment of the Niagara 
Chemical Division of Food Machinery & Chemical 
Corporation, regarding the installation and 
continuing superior performance of a B&W 
stoker-fired boiler and air heater at this plant. Data 
on a weighed-coal metered-water test, run continuously 
for three days, showed that 128,180 Ib of 13,105 Bru 
coal were required to produce 1,464,400 lb of steam. 
The operating conditions were—100 psi boiler 
pressure—feedwater at 225 F. The overall efficiency 
of this B&W Unit was calculated at 86.6% 

against a guaranteed 84% at 20,000 lb of steam per hr. 


Plans for this installation at the Middleport, N. Y. plant 
followed central-station principles and were based 

on a complete survey, including operating data, 

made by the consulting engineer engaged by this nation- 
wide organization. At this point B&W engineers 

took over to handle complete erection . . . to place the 
boiler in operation . . . train operating personnel .. . 
and, finally, to turn over to the Niagara Chemical 
Division, a satisfactory, efficiently operating B&W 

unit that has since continued to live up to its 
reputation for reliable, economical service. 


ba bee 





‘ MACH 
AN mem 


Service-Proved 
COST SAVING FEATURES 


of B&W Integral-Furnace Boilers for Steam 
Requirements from 2,800 to 350,000 Lb. Per Hr. 


Minimum floor space and headroom requirements 
High fuel economy 


Smokeless combustion 


Economical fast steaming 


Water-cooled furnace 


* 
~ 
2 
® Adaptable to all fuels and firing methods 
. 
o 
e 


Clean, dry steam at all ratings, even with high boiler 
water concentration 


Quick response to wide and heavy load swing demands 
Easy to inspect and clean 


High availability with least attention 


ow 


OCcK 
WILCOX 
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Tus “desert” was formed under water —im- 
properly treated boiler water. It represents 
needless waste in several ways... Boiler down ‘ : : 

sample in large illustration. “Hills” are scale- 


time... Overheated drum and rivet metal... covered sivet heeds. Approximate size of 
sample: 7” x 5”. Nalco Laboratory photo. 


ne Ly , Rectangle in small photo shows area of scale 
Loss of heat transfer efficiency... Sluggish response to load 
changes. 

Since the scale was removed, The Nalco System has kept the NATIONAL ALUMINATE 
boiler clean-to-metal and corrosion-fzee continuously — and CORPORATION 
economically. Where conditions require uninterrupted boiler 6224 West 66th Place 
operation, The Nalco System can also be utilized to remove old Chicago 38, Illinois 
scale, as well as prevent new deposits. Either way, The Nalco Canadian inquiries should be 
System is your assurance of permanent water treatment results. we ye — 


Write for prompt action on your problems. 


THE 





SYSTEM . Serving Industry through Practical Applied Science 
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HELPFUL BULLETINS 
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PUMPS AND PUMPING 


101 How to Care for Vacuum 
Pump — Dozens of practical tips on in- 
stalling, operating and maintaining vacu- 
um pumps and systems are provided 
in 16-pp Bulletin Contains hints 
on the proper way to make leakproof con- 
nections in vacuum piping layouts; recom- 
mended types of gages, valves, fittings and 
gaskets; trouble-shooting procedures to 
follow when pump is knocking, won’t start 
or won't make a satisfactory vacuum; and 
“do's and don’ts” for trouble-free service 
I. J. Stokes Machine Co 


102 Controlled Volume Pumping 
—_ Bulletin 140), 24-pp, describes com- 
pany’s line of Pulsafeeder diaphragm-type 
controlled volume pumps, stressing the 
maintenance free feature of no stuffing box 
Emphasizes multiple functions of pump 
such as chemical feeder, meter, filling 
machine versatility on hard-to- 
handle chemicals. Describes manual and 
automatically-controlled types, giving ca- 
pacities, sizes, specifications, rating tables 
Illustrates Auto-Pneumatic Pulsafeeder, 
chemical water treatment, and transfer 
pumps. Process Equipment Div., Lapp 
aie Co., Ine. 


755 


also 


ELECTRICAL EQUIPMENT 


103 Geared Turbine Generators 
Bulletin 1969, 24 pp, describes geared 
turbine generators of 200 to 1500 kw, for 
both a-c and d-c service. Gives engineering 
and construction features of the genera- 
tors, including two types of governing ar- 
rangements, hand and automatic nozzle 
controls. Stresses low initial high 
efficiency, other advantages offered by 
these units. Worthington Corp 


104 Feeder Voltage Regulator 
Company’s Transformer type 54 per cent 
step feeder voltage regulator (Type AFR 
is described in 16-pp Bulletin 01B6056D 
Lists adv intages of unit-ty pe construction 
exclusive to regulators 750 kva and be 
low); quick-breaking tap-changing mech 
automatic control and voltage 
Allis-Chalmers Mfg. Co 


cost, 


anism 
integrator 


105 Station-Type Arresters — Bu! 
letin GEA-1304L is a 28-pp booklet on 
station-type arresters. Describes operation 
ind design of a new Thyrite magne-valve 
combining magnetic action and 
valve action. Application information and 
a guide for selection of arrester ratings are 
also provided. General Electric Co 


irrester 


PROTECTIVE COATINGS 


106 Corrosion Protection Data 

4 detailed study of the performance of 
various protective coating this 
bulletin gives test data on 11 coating sys- 
tems exposed up to 83 weeks in hydro- 
chlorie acid atmosphere. Illustrated with 
photos, includes corrosion-failure time 
comparison chart. Gates [engineering Co 


107 


Masonry 


systems, 


For Waterproofing, Decorating 
Brochure A.I.A. 25-C-2 de- 


scribes methods of combining decoration 
with waterproofing of masonry surfaces, 
including brick, asbestos shingle and con- 
crete, by use of Pruftite masonry paints 
User’s Guide gives application, surface 
preparation and specification data. Pruf- 
coat Laboratories, Inc 


VALVES, TRAPS, PIPING 


108 Diaphragm Motor Valves — 
Catalog 800, 36 pp, describes, illustrates 
manufacturer’s Series 800 diaphragm mo- 
tor valves, with double and single seated, 
low flow, venturi and three-way bodies 
Tables give specifications, dimensions, or- 
dering information. Industrial Div., Min- 
neapolis-Honeywell Regulator Co 


109 Blow-Off Valves — Bulletin 
8-426, 20 pp, on blow-off valves for boiler 
pressures up to 400 Ib wsp, contains in- 
stallation recommendations, construction 
information on Yarway seatless and dou- 
ble-tightening blow-off valves. Gives full 
ordering data, including prices. Yarnail 
Waring Co 


110 Valve Servicing — A_ 30-min 
service operation for welded-bonnet inte- 
gral-seat valves that does not require their 
removal from the line is described in Bulle- 
tin 531. Besides giving service procedure, 
includes a blueprint for making the simple 
tools required. Edward Valves, Ine. 


111° Jacketed Valves — Data Units 
220 and 221 describe operational features 
of jacketed valves for heated-cooled gages 
or wherever small jacketed angle valves 
are required. Full specifications are in- 
cluded, also cutaways showing construc- 
tion. Jerguson Gage and Valve Co 


112 Solenoid Valves — Bulletin 500A 
covers manufacturer’s line of solenoid 
valves for automatic or remote control of 
steam, air, gas or liquid flow, in sizes from 
14 to 3 in., handle pressures up to 1200 psi 
(steam to 150 psi). Describes 25 types, 
giving application, operation, specifica- 
tions, prices. Discusses waterproof and 
pe solenoid coils for temperatures up 
to 450 F. J. D. Gould Co 


113 Engineered Flow Control - 

“Solve These Flow Control Problems,” is 
a bulletin covering both standard and 
custom-built valves for gas and oil heating 
applications, refrigeration and air-condi- 
tioning systems and general indusirial use 
Concise descriptions of capacity, orifice 
and connection sizes, lifts are given. A-P 
Controls ¢ ‘orp 


114 Automatic Regulating Valves 

Catalog 207, 24 pp, describes manu 
facturer’s pressure regulating and_ relief 
valves, for steam, air, water and gas 
Includes a descriptive index and tables 
giving capacity factors, basic steam and 
water capacities, dimensions and weights 
explains capacity computation. [lustrates, 
describes controls for steam and hot fluids, 
air and water; other company products. 
Schade Valve Mfg. Co 


115° Air-Operated Butterfly Valves 
— Bulletin 1701, 12 pp, replacing com- 
pany’s previous catalog, lists specifications 
of butterfly valve bodies and diaphragm 
motor operators. Includes tables of allow- 
able pressure differentials to aid in selec- 
tion of properly sized bodies and operators 
Industrial Div., Minneapolis-Honeywell 
Regulator Co. 


116 Steam Traps — To aid power 
engineers and maintenance men. select 
their steam traps, Bulletin 154 gives tables 
of specifications and capacities of manu- 
facturer’s Super-Silvertop traps, including 
sizes and pipe connections, pressures, 
weights al fist prices. Gives technical 
data on strainers for pressure regulating 
valves and metering devices, liquid and 
gas lines. The V. D. Anderson Co. 


117 On Glass Lined Tubing — Re- 
port 3954, on glass lined process tubing, 
“emtyore information on joints, suitable 
vase metals, glass coatings utilized. Also 
traces development of this tubing and dis- 
cusses its possibilities in low cost, medium 
resistance applications. Gives general spe- 
cifications and tells limitations of this 
tubing, stressing that it should not be used 
to replace heavy duty glass lined pipe 
Barrows Porcelain Enamel Co. 


MECHANICAL POWER 
TRANSMISSION 


118 Scale Drawings for Power 
Drives — Now available to power engi- 
neers is a folder containing a set of scale 
drawings for company’s geared Slo-Speed 
electric power drives. The templets are 
convenient in layouts and provide accurate 
clearance information quickly. In all, 22 
sheets are included, and three views of each 
drive are detailed and type drawn to three 
separate scales, Ratings from 14 to 30 hp 
are covered, and the drawings are adapt- 
able to most drafting requirements. Ster- 
ling Electric Motors, Inc. 





The new and revised publi- 
cations reviewed on these 
pages offer help on many 
operating and maintenance 
problems. To order them, 
use the Reader Service 
Cards on pages 105-106 











119 


Drive — Interim Bul 


How to Saoaee Hp of V-Belt 

etin 20B86956B, 6 pp, 
presents condensation of new method of 
calculating hp capacity of standard and 


high-capacity “Texrope’’ V-belt drives. 
Takes into consideration effect. of belt 
length, ration of diameters of driving and 
driven sheaves on hp rating of the belt. 
AllisChalmers Mfg. Co. 


120 Chain Drives — Catalog 154, 20 
pp, explains operating characteristics, serv- 
ice factors of manufacturer’s pre-selected 
drives; how to select the proper drive; 
lubrication and maintenance. Tables give 
specifications, prices, horsepower capaci- 
ties. The Ramsey Chain Co., Inc. 


BOILERS AND AUXILIARIES 


121 Packaged Steam Generator — 
Bulletin B3, describing oil or gaa fired 


27 





vutomatic boiler in sizes from 20 to 50 hp 
stresses advantages of the unit’s two-pass 
svyetem with forced draft. A large cutawa 

illustration shows design details and com 
Conti 


ponent oo ure discussed in detail 


nental Boiler Div joiler engineering & 


Supply Co Tr 


122 Pa kaged Boilers 
bulletin describes packaged boilers in sizes 
to 500 hp, pressures to 250 psi, which are 
suited for school installations 


This new 


particular! 
Discusses construction details, gives rat 
ngs wd dimensional data ind explains 
their advantages for us 
ws well as steam and hot water 
service as applied to schools. Some installa 


pictured, Orr & Sembower Tre 


In steam process 
heating 


trons are 


123 
Ar2, 16 pp, gives 
Petro boiler burner unit for either 
ind oil firing, for high or 
Illustrated in full 
data 
ther 


Boiler-Burner Unit Catalog 
detailed dese ription ol 
Kewanet 
iis oil, on iis 
low pressure operation 

color ratings 

supplemental equipment 
hewanet loss ( orp 


dimension 
CLISCUSsse8 


covers 


mal viscosity 


124 Entrainment Burners Bul 
letin H-64 covers manufacturer's piloted 
entrainment burners for forging, heat 
inal boiler firing. Illustrated with 
diagrams and charts, gives construction 
details, eclipse Fuel lingineering Co 


125 To Cut Boiler Plant Costs 
Savings in plant fuel and labor 
use of continuous boiler blowoff heat re 
discussed in &-pp 
pages ol charts 

show how to 
Flow 


treating 


costs by 


covery equipment is 
Bulletin WC-114. Two 
and caleulations 
savings in Btu per year 
such ty 
ingle and double flash 
ombination flash-deaerator 
weepted American Boiler and afhl 
Industries standards for total dis 
solids and suggested silica concen 
boiler system blowoff 
Water Conditioning Co 


curves 
compute 
diagr ims illustrate 
flash 
tank ud ¢ 
Lists 

iated 

solved 


trations in 


stems a8 


ma Bi 


ind non-flash 


ieces 


ores. (sraver 





. . « Outstanding Among 
This Month’s Catalogs 


126 Fittings, Piping Handbook 

Coat tlog His a dO pp gener il hand 
book 
speciiications on 
pipe fittings 
diameter and 


providing dimensional data and 
welding 
large 
us well as 


a) imless 
forged ASA flanges 
rieMA flanges 
screwed and welding fittings 
Ine ludes a technical data section featur 
tllowalbl 
tllowable 


socket 
ng new eCaAsV-LoO-Use stress 
ind P/S tables 
working pressure charts 
tables covering latest provisions of ap 
plicable piping codes and standards to 
sist In solving piping proble ms. Book 
is well illustrated, fully indexed, has 
etiff binding. It is available to qualified 
ple wwe state your job 
ulish ¢ ’ 


maximum 
is wellas other 


powe r engineers 
title when requesting it. | 


127 instruments Ordering 
Guide Catalog 54 is a 190-pp illus 
trated book covering industrial, elec 
trical and electronic 
test 


meters, controls 


and equipment. Covers bridges 


and recording instruments; panel and 


switchboard instruments; pyrometers 


and thermometers; service instruments 
timers and photor lex tri controls, trans 
re gulators rectihers 


formers, voltage 


witches, solenoids and solenoid valves 
others Book mar inged for eas\ 


nie kKleetro-Tech | quipment Co 


ordet 











HEATERS AND HEATING 
128 Tubular Electric Heaters — 


Bulletin 202 describes, illustrates the five 
component parts of company’s tubular 
electric explains characteristics 
of electric heating and operating compari- 
sons with steam. Turbine Equipment Co., 
Hynes kleetric Heating Div 


129 Induction Heat Bulletin 
GiLA-5983, 8 pp, outlines benefits of in- 
duction heat in the forging industry. In- 
cludes case histories of on the-job applic a- 
tions. Provides frequency-time-work diam- 
charts to aid in determining power 
requirements. General Electric Co 


130 


heaters 


eter 


Heat Transfer Equipment 
hight-pp Bulletin F. 600-2 explains that 
company’s heat transfer equipment is 
tailored for individual performance speci- 
fications in heating, cooling of corrosive or 
non-corrosive liquids and gases. Illustrates 
different types and unit combinations 
Industrial Filter & Pump Mfg. Co 


131 Electric Oi! Heaters 
709A, gives capacity ratings of manufac- 
oil heaters for sizes from 2 


Discusses auto- 


Catalog 


turer’s electri 
up to and ineluding 64 kw 
finned tube heating ele 

elec tri oil pre heater 


matic operation 
ment, company 8 


Hauck Mfg. Co 


INSTRUMENTS AND CONTROLS 


132 Instrumentation in Action - 
Included in the iS-pp recent quarterly Is- 
sue of this.company’s Instrumentation are 
irticles on controlling fuel to open hearths, 
control of recirculated cooling water qual- 
ity, and the production and finishing of 
beryllium copper. Also describes the cen 
tral monitoring of 119 temperatures in an 
ill conditioned building Industrial Div 
Minne apolis Hone vwell te gul itor Co 


133 Control Centers Advantages 
of control centers and their versatility are 
discussed in this 28-pp booklet. Generously 
illustrated with photos and full-color draw 
ing booklet shows LO typical installations 
of control centers and explains how this 
Design and 
construction features are explained, and 
three NEMA types of construction 
deseribed. Iilectrical and mechanical con 
struction details are shown, typical specifi 
cations included, also handy space require 
The Clark Controller Co 


equipment can lower costs 


basi 


ment tables 


134 
tin 4371 stresses economy 
thermoelectric pyrometer for temperature 
measurement 1000 Ff 
line of Alnor pyrometers designed for dif 
ferent temperature-reading problems. Illi 
nois Testing Laboratories, In 


135 
54, 24 


Points on Pyrometry Bulle 
ind precision of 


beyond [ise USSC's 


Controls, Resistors Catalog 
pp, covers company’s industrial 
controls, as well as controls and resistors 
for radio and electronic equipment. Illus 
trated with photos and dimensional draw 
ings, catalog gives full ordering data, prices 
ind packaging information. Clarostat Mfg 
Co Tne 


136 


pp, introduces a 
level control with 


Bulletin A, 6 
t\ pre 


Level Control 
floatless electron 
weuracy and perform 
unaffected by pressure 
Contact with 
stainless steel 


nee said to be 
temperature, acids or salts 
the liquid is made by a 
Bulletin gives specifications for 
fittings sugges 
Also gives data on a floatless mag 
pe liquid level control. Ferrara In 


probe 
probes and ipplication 
trons 


netic ty 


N A ee 
Easiest way to order the bulletins you need is to 
use one of the postage-free Reader Service 


Cards on pages 105 and 106. Just circle the item 
numbers of all those you would like to receive 


137 Resistance Thermometer 
Bulbs — Sixteen-pp Catalog 5701 de- 
scribes resistance thermometer bulbs of 
high speed, room temperature, sanitary 
and other types for temperature spans as 
narrow as 20 F. Also included are wet and 
dry bulb resistance thermometer assem- 
blies for measurement of relative humid- 
ity. Industrial Div., Minneapolis-Honey 
well Regulator Co 


138 Boiler Feed Control — Bulletin 
1003, a 12-pp catalog on boiler feed regu- 
lators is illustrated with large application 
photos and detailed schematic drawings 
telay and direct operation are 
covered studies of representative 
boiler loads are presented to show stability 
of the Flowmatics in controlling feed water 
according to steam flow 
Continental Foundry 


and charts 
Case 


automatically 
Copes-Vulean Div., 
& Machine Co 


139 Combustion Control Case His- 
tory — Bulletin R-10, 8 pp, presents an 
account of a salt manufacturer’s “‘exposed’”’ 
steam generator, featuring air flow-steam 
flow compensated combustion control 
Shows how this semi-outdoor boiler han- 
dles load swings up to 80,000 Ib per hr at 
85 per cent efficiency. The Hays Corp 


140 Transmitter Unit — Bulletin 
9563 M describes and illustrates a pneumatic 
signal transmitter for use with company’s 
ring meter. Using a schematic 
diagram of the operating mechanism 
booklet explains how speed accuracy and 
stability of the transmitter, in combina 
tion with the ring balance meter, provides 
an instrument adaptable to a wide variety 
of metering and control applications. Ha 


balance 


gan ( ‘orp 


141. Remote Level Indicators 
Twenty-pp Bulletin WG-1824 contains a 
c umplete description of the Yarway re 
mote liquid level indicator. Also gives 
helpful application, installation and opera- 
tional information. Photos show typical 
installations of these indicators on boiler 
room panels, and wiring diagrams are in 
cluded. Yarnall-Waring Co 


142 Portable Temperature Indica- 
tors — Bulletin A-303-1, 8 pp, describes 
company’s potentiometer indicator and 
resistance eenniinn portable tem- 
perature indicators lor periodic spot checks 
of heating units and test furnaces. De 
scribes operating adjustments test ci 
cuits, specifications, Lists standard scales 
temperatures trom 


ivailable covering 





Heat-treating and physical testing equipment 
shown at left is used for quality control of weld 
ing operators and for development of new weld- 
ing procedures 


This Rockwell hardness testing machine 
measures the hardness of weld specimens 
as a guide to proper procedures for heat- 
treating of welds. 


Daily rigid testing 
is your insurance of 
quality welds in 


A laboratory technician cuts a sample 
from a pipe weld prior to grinding and 
polishing for metallographic examination. 


At Navco, a continuous parade of weld specimens 
are processed in the new, modern physical-chemical 

testing laboratory. It is here that weldments are 

studied metallographically and tested physically 

all on a rigid schedule of quality control practices. 

Navco customers have benefited from progressive 

quality control practices for more than 40 years; 

they have come to know that piping installations, 
engineered, fabricated and erected by Navco, are 

precise, accurate and dependable. 


Call on NAVCO for your next piping job. Here a weld specimen is etched to outline 
the grain structure for further metallo- 


graphic study. 


NATIONAL VALVE & MANUFACTURING COMPANY 


3107 LIBERTY AVENUE, PITTSBURGH 1, PENNSYLVANIA 


New York + Chicago + Cleveland + Boston + Atlanta + Buffalo + Cincinnati 
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Cleans Fire Tubes 


DP PDD FAS 4 >>> PD DD 


You can now clean fire tubes inside as well 
as outside faster with a new Rotojet. The 
new Rotojet is the most powerful tube 
cleaner we ever built. It won't stall at low 
speeds caused by heavy loads. Roto ex- 
panding heads and brushes thoroughly 
clean soot scale inside tubes. A Roto vibrat- 
ing head (illustrated above) knocks off 
water scale adhering on the outside. 


Try the new Rotojet, and no other tube 
cleaner will ever satisfy you. 


Economical Roto Brushes 
Roto expanding brushes and heads have 
separately replaceable wearing elements. Roto expanding brush, showing a replaceable 
These inexpensive parts save time, money, brush element. Brings down tube cleaning 
and critical materials. Send for details. cost. Meinteins high cleaning efficiency 


Roto solid wire brush 


Mode! $525 ROTOJET Air-driven bg ~~ Model $505 ROTOJET Air-driven 
Motor with swing-frame head , Motor with 2-arm head for 2” 
for 3” 0.0. tubes ~ 0.0. tubes 


ELLIOTT COMPANY-ROTO DIVISION 


147 Sussex Ave. Newark 1, N. J. 


200 to 2800 F: ty pe of thermocouple or 
resistance bulb for each range, degrees of 
temperature indicated by each scale divi 
Son The I oxboro Co 


143 Gage Glasses Pyrex and 
Corning gage glasses, their dimensions and 
tolerances, recommended maximum work- 
ing pressures, are discussed in Bulletin 
EG-1. Explains how to cut odd lengths of 
tubular gage glasses and how to install 
them. Technical Products Div., Corning 
Glass Works. 


SOUND, VIBRATION CONTROL 
144 Engine Vibration Control — 


On-the-job photos and case histories show- 
ing how diesel and gas engine vibration 
problems have been solved are presented 
in Catalog PS-4. Gives advantages of com- 
vany’s vibration control units; also tells 
~ to select proper isolating medium for 
the installation, discussing applications lor 
steel] spring isolators, rubber and cork. The 
Korfund Co., Ine. 


145 Shock, Vibration Isolators 
Product Bulletin 538 describes isolators 
ae signed to reduce shock and noise CAUSE d 
by lnpact-ty pe mic hines, vibration, noise 
of heavy rotating and reciprocating ma 
chinery. Discusses dimensions and loads 
installation procedures, variation of natu 
ral frequency with load, per cent isolation 
of vibration for various Trequene ies and 
applied loads. The Barry Corp 


146 Applied Quiet — This folder d 

scribes Hushmush, a sound deadening and 
vibration dampening material in types for 
spray-on or wipe-on applic ation. Stresses 
economy, fast drying, fire resistance and 
other advantages of the material. Gives 
dry ing time and coverage also application 
recommendations and tips on finishing 
and painting. The Philip Carey Mfg. Co 


AIR CONDITIONING 


147 Package Air Conditioner 
Bulletin C-1100-B49, 12 pp, introduces 
company’s new package conditioner for 
commercial and other applications. I] 
lustrates two models, giving dimensions 
and capacities Stresses such advantages 
as three-dimensional air circulation, winter 
‘limate control, versatile air discharge 
Worthington Corp. 


148 Air Conditioning-Refrigera- 
tion Equipment — Bulletin W-2-5, Sec 
tion M, 12 pp, deseribes company’s line of 
Dependable valves, filters and driers, as 
well as product specifications, charts, selec 
tion and sales data. Illustrates new prod- 
ucts and includes model number changes 
A-P Controls Corp 


METALS 


149 Engineering Properties of ‘‘S”’ 
Monel — This 7-pp technical booklet 
gives the engineering properties of “S” 
Monel, an age-hardenable casting alloy 
providing strength, hardness and anti- 
galling properties at temperatures up to 
1100 F, in addition to the general corrosive 
resistance of Monel. Nine tables give list- 
ing composition, physical constants, 
mechanical and compressive properties, 
speeds for machining casting materials 
The International Nickel Co., Inc 


150 Metal in Chemical Processing 
— Form SS-11, 34-pp, covers use of stain- 
less steel in manufacture of acids and other 
chemicals, in the general process industries, 
plastics, pharmaceutical manufacture, soap 
and dye making.{Includes corrosion re- 


POWER ENGINEERING 





For the Answers to Your Wiring Problems... 


ASK THE MEN WHO KNOW 


At General Cable our engineers devote themselves as 
much to customers’ wire and cable problems as they dé 
the design and manufacture of the products you buy. 


We would like you to think about this engineering 
service next time you face a wire or cable problem 
You see, our engineering staff is recognized as one 
of the industry’s most authoritative groups of its kind 
Ready at any time...to go anywhere, General Cable 
engineers can assist you in the solution of any 
electrical wire or cable problem...can quickly 
recommend and provide the most practical product 
for the job at the least possible cost. 

BARE, WEATHERPROOF, INSULATED WIRES a dae , 

and CABLES FOR EVERY ELECTRICAL PURPOSE So—on any problem—transmission, distribution, power, 
control, lighting, or electrical equipment, check General 
Cable first. You'll be dealing with the men who know. 


GENERAL CABLE CORPORATIO N 420 Lexington Avenue, New York 17, New York 
Sales Offices: Atlanta ¢ Buffalo * Cambridge (Mass.) * Chicago * Cleveland * Dallas * Detroit * Greensboro (N.C.) © Houston 
Indianapolis * Kansas City * Los Angeles © Milwaukee ¢ Minneapolis * New York * Newark (N. J.) * Philadelphia © Pittsburgh ¢ Port- 
land ( Ore.) * Rome, N.Y. * Rossmoyne, O. (Cincinnati area) ¢ St. Louis ¢ San Francisco * Seattle * Syracuse * Tulsa * Washington, D. C. 


For more data circle 520 on Post Card 





Carolina Power & Light 


again specifies 
a 


Richardson Automatic Coal Scales are playing a 

vital part in helping supply power for the new 
Industrial South. Here are Richardson Model 39’s in an 
outdoor installation at the new generating station 

of Carolina Power and Light. 


To both industrial and utility power generating stations, 
specifying Richardson means — 


A 24” x 24” inlet opening and 26” wide belt for 
maximum coal flowability. 

@ Aill wiring and controls outside coal chamber. 
Access doors which will not spill dust on floor 
when opened. 

4) Beam ratio test facilities outside coal chamber. 
Gravity operated by-pass, with no restriction of 
coal flow to downspout. 

No drag links or wires attached to weigh hopper. 
yi Nationwide after-delivery service. 


Latest development in the 39 Series of Richardson 
Automatic Coal Scales is the Model H-39 shown 
below. May we send you our new 16-page engineer- 
ing data book on the H-39 Coal Scale (Bulletin 
0352), without cost or obligation? 

RICHARDSON SCALE COMPANY : Clifton, New Jersey 
Ationta * Buffalo * Boston © Chicago * Detroit * Houston 


Minneapolis * New York © Omaha * Philadelphia °* Pittsburgh 
Son Francisco * Wichita * Montreal * Toronto 


ever 


Kichoudsen— 


MATERIALS HANDLING BY WEIGHT SINCE 1902 


sistance data, fabricating information, and 
a stainless steel finder giving comparative 
properties of 13 metal types. Alleghen) 
Ludlum Steel Corp 


151 High Temp Tubing Steel 
An alloy tubing steel widely used in ele- 
vated temperature service where high 
corrosion resistance is desirable is dis- 
cussed in Technical Data Card TDC 151 
Includes data on mechanical and physical 
properties, bending, welding, and heat 
treatment of this metal company *s Croloy 
9M (Sto 10 per cent chromium, | per cent 
molybdenum). Tubular Products Div., 
The Babcock & Wilcox Co 


152 Heat Exchanger, Condenser 
Tubing — Bulletin TB-329A_ provides 
analyses and mechanical properties of 29 
carbon, alloy and stainless tubing steels for 
various heat exchangers and condensers 
Tables give reference specifications and 
ipplication information. Tubular Products 
Div The Babcock & Wilcox Co 


OTHER EQUIPMENT 
153 Sound Products Form 2R 


S348 (rev.) is a 20-pp catalog listing manu 
facturer’s sound equipment. It is divided 
into sections dealing with micr yphone S 
amplifiers, speakers, intercommunication 
equipment ete., designed to meet needs 
from portable systems to large sound in 
stallations Descriptions of each model in- 
clude information on special features, uses 
specifications and photos. Sound Products 
Section, Radio Corp. of America 


154 Handbook on Crushing Not 
an ordering catalog, this 32-pp manual is 
aimed at a better understanding of me 
chanical crushing in order to promote bet 
ter results from crushing operations. Well 
illustrated, booklet stresses importance of 
suiting the crusher to the job. Four means 
of mechanical reduction Impact, attri 
tion, shear and pressure — are discussed 
in detail. Also included is information on 
power requirements of crushing, and selec- 
tion factors, also a materials index table 
Hammermills, impactors, single rolls, jaw 
‘ rushers, and other crushers are covered in 
detail. Pennsylvania Crusher Co 





Postage-free cards for 
ordering catalogs are on 
pages 105-106. You may 
also use the cards to ask 
for further information on 
the advertised products. 











155 Improved Trainee Testing 
A new method for training and testing pro 
ficiency of personnel to service electroni 
equipment is shown in 6-pp Form X-16 
Explains how method utilizes printed 
forms, rather than actual equipment, to 
check on a man’s understanding of the 
problem and its solution. Tells how the 
svstem cuts costs, teaches circuit tracing 
gives experience in troubleshooting; also 
how it simplifies training, and is adaptabl 
to many training situations. Van Valken 
burgh, Nooger and Neville, In¢ 


156 Water Treating Booklet 500 
describes manufacturer’s three-stage reac- 
tors for softening, clarifying surface waters 
and in treating waste water for re-use or 
reduction of stream pollution. Lists uses in- 
cluding all precipitation and absorption 
processes involv ing cold water: water sott 


POWER 





a new 
electronic flow meter! 


es F 


continuous integration 
—no creep at zero 








unaffected by normal 
voltage; frequency and 
temperature changes 


électronic operation 
provides high speed 
and greater accuracy 


3 to 1 range calibration 
at recorder 





HAYS Electronic Flow Meter 


Since the circuit is of the electronic null-balance type, it is unaffected 
by normal voltage and frequency variations. Also, neither temperature 
variations nor reasonable length of transmission lines affect the cali- 
bration of the instrument. 

The pen-drive motor is built for reversing duty. Normal variations 
in voltage and frequency have no noticeable effect on its operation. 

The integrator is continuous in operation and simple in mechanical 
construction. A micrometer zero adjustment for calibration is easily 


niature Remote Indicoton 


accessible. 
Indicators can be calibrated to read directly in rate-of-flow or other 
factors as desired 
ag ; ‘ ; ' . 7 ORATION 
Write today for full information on the Hays Electronic Flow Meter 


Bulletin 52-1074-222. MICHIGAN CITY 7 INDIANA 
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AT LOWER 
COST WITH 


FAMOUS DUO-STEP LEVERAGE 1S NOW AVAILABLE FOR THE 
FIRST TIME ON THESE SMALLER SIZED STEAM TRAPS. 
GET HIGHEST DRAINAGE CAPACITY AT LOWEST COST. 


CLARK 
60-D TRAP 


CLARK 
70-D TRAP 


OUO-sTEP 
STEAM TRAPS 


@ 


PRESSURE 
REGULATORS 


Duo-Step is the revolutionary double fulcrum 
principle that affords maximum leverage to 
“crack” the valve from the orifice seat, teamed 
with “Follow-through"” power that opens the 
orifice completely. This double action actually 
gives you double the drainage capacity of 
ordinary steam traps 


MODEL 60-D traps are of cast semi-steel construc- 
tion, designed for pressures up to 200 P.S. I. 
and temperatures to 400°F. Duo-Step levers 
and brackets of stainless steel construction. 
Seats and discs are of Clark-loy. 4%" or %4” 
horizontal inlet and outlet connections with 
4” test outlet and drain plug. Vertical inlet 
can be furnished in 4” or 4” size. 


MODEL 70-D traps are of cast semi-steel con- 
struction, designed for pressures up to 200 
P.S.1. and temperatures to 400°F. All work- 
ing parts of stainless steel construction. Seats 
and discs are of Clark-loy. Horizontal inlet and 
outlet connections located at bottom of trap 
body for close-to-the-floor installations. 


MODEL 70-TD for pressures to 150 P.S. 1. and 
temperatures to 375° F. is available WITH BUILT- 
IN THERMAL BY-PASS at additional cost. 


FOR COMPLETE INFORMATION CONTACT YOUR CLARK 
REPRESENTATIVE OR WRITE FOR NEW 
DUO-STEP BROCHURE 


HOME OF DUO-STEP is 


MANUFACTURING COMPANY 


1830 EAST 38th STREET 
CLEVELAND 14, OHIO 


Distributors and Representatives in all major cities 


ening for municipal, industrial and process 
applications; dealkalization and coagula- 
tion of surface water. American Water 
Softener Co 


157 For Extreme Bearing Pressure 
Lubrication — Bulletin 101 covers Moly- 
kote Type BR-2, a multi-purpose extreme 
pressure lubricant, described as a lithium 
base product containing molybdenum di- 
sulfide powder. Lists 10 points of superi- 
ority for this lubricant and discusses 
factors responsible. Includes specifications, 
ordering data and prices. The Alpha Corp 


158 pDual-Fuel Engines — Bulletin 
8-500-B57, 36 pp, describes dual-fuel en- 
gines for rural generating stations, sewage 
disposal, private utility, municipal power, 
industrial power and other applications 
Includes Bote of each type of installa- 
tion, along with statistics, case histories 
and comments on fuel consumption. Space 
is devoted to each feature — fuel injection 
pump, automatic fuel switcher, thermal air 
control, and the gas valve which controls 
fuel gas supply to individual power cylin- 
ders. Worthington Corp 


159 Weed Control — Low cost weed 
and grass control with “Telvar’’ W (for- 
merly CMU) weed killer is discussed in 
Bulletin A-6644, 12 pp, full color. Illus- 
trates some uses of this wettable powder at 
industrial plants, along railroad trestles, 
around electrical installations. Gives direc- 
tions for application. Kk. I. du Pont de 
Nemours «& Co 


160 Lagging Adhesives — Techni- 
cal Bulletin 5307 describes Adhez-A-Kote 
lagging adhesives and coatings for shrink- 
ing, sizing, bonding and protecting insula- 
tion lagging fabrics. Outlines features of 
the product, pictures typical installations, 
and includes a sample of treated lagging 
fabric. Tips on proper application are in- 
cluded. General Paint Corp. 


161 Rubber Linings — This attrac- 
tive 8-pp bulletin describes the advantages, 
application of manufacturer’s various rub- 
ber linings to steel tanks, drums, pipes, 
valves, fittings and pumps. Includes tables 
giving resistance characteristics of rubber 
lining to inorganic acids, salts and alkalies, 
organic materials. Protective Coatings 
Div., Metalweld, Ine 


162 Industrial Equipment — Bul- 
letin WP-1099-B61, 16 pp, describes man- 
ufacturer’s industrial equipment including 
centrifugal refrigeration, condensers and 
coolers, steam power plant equipment, 
water conditioning deaerators and rotary 
pumps. Gives features, types, sizes, capac- 
ities, and describes their application in 
various industries. Worthington Corp 


163 Repairing Conveyor, Elevator 
Belting — This 32-pp manual on how to 
splice and repair conveyor and elevator 
belting contains 42 photos showing step- 
by-step splicing procedures. Describes 
splicing materials, tools needed, methods 
for splicing cord and fabric belts. Gives in- 
structions in on-the-job vulcanizing of 
splices with portable vuleanizers. Chart 
how quantities of material needed for 

| jobs; tables give correct splicing 
The B. F 


specifier 
for different belt 
Goodrich Co 


rubbers 


164 Pneumatic Sewage Ejector — 
Packex, a packaged pneumatic ejector for 
low flows for use in small buildings and 
subdivision lift stations, is described in 
Leaflet 4420. Tables give  fixture-unit 
rating, dimensions. Yeomans Brothers Co 


POWER ENGINEERING 





"WE SAVE OVER °68,000 A YEAR— 
BY BURNING COAL THE MODERN WAY! 


says Mr. H. A. Sherer, Chief Engineer, 
Reeves Steel & Manufacturing Co., Dover, Ohio. 





“We installed two new boilers and stokers and 
a modern coal- and ash-handling system. 

Here are our yearly savings: $38,576 saved on 
fuel, $9,353 on labor, $20,739 on repairs and 
maintenance. That's a total of $68,668—saved by 
burning bituminous coal the modern way!” 


A view of the plant's firing aisle and a diagrammatic draw- _to amortize the entire installation in 3 years-3 months. And 
ing of one of the boilers. It now costs 18.8¢ less to generate _ that includes all the cost incurred in tearing out old equip- 
every thousand lbs. of steam. This is a saving large enough = ment and constructing a new plant floor! 


® Today, bituminous coal’s inherent economy has If you operate a steam plant, you can’t 


been greatly increased. Modern combustion installa- afford to ignore these facts! 


tions give you more steam for every dollar . . . auto- COAL in most places is today’s lowest cost fuel. 


matic coal- and ash-handling systems cut labor costs COAL resources in America are adequate for all 
needs—for hundreds of years to come. 


to a minimum. 
} ; COAL production in the U.S.A. is highly mechanized 
A consulting engineer can show you how coal can and by far the most efficient in the world. 
do a better job—and save you real money—in a plant COAL prices will therefore remain the most stable of 
all fuels. 
; lditi +] sin ieeitead P COAL is the safest fuel to store and use. 
‘ , ’ , re » bh; ‘¢ vantages 

n addition, with coal you ge 1e Dasic ac — ages COAL Is the fuel thet industry counts on mere ond 

of price stability, and dependable supply. These ad- more—for with modern combustion and han- 


— ; - li ipment i t 
vantages are assured by America’s virtually inex- dling equipment, the inherent advantages of 
5 ’ P well-prepared coal net even bigger savings. 


haustible coal reserves and the high productivity of 
BITUMINOUS COAL INSTITUTE 


A Department of National Coal Association, Washington, D. C 


designed to meet your specific needs. 


America’s coal industry. 


FOR HIGH EFFICIENCY is) FOR LOW COST 


YOU CAN COUNT ON COAL! 
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HD-20 TRACTOR... 


Big Volume — With a 175-hp. diesel engine and 


weighing over 20 tons, the Allis-Chalmers HD-20 





Tractor has plenty of weight and power to handle 
coal in large quantities —- dozes 14 tons at a pass 
with special coal blade, carries or loads 5 tons at 
a time with tractor shovel, pulls a scraper capable 


of hauling 18 tons or more. 


Economical Coal Handling — Storing and 
reclaiming coal with Allis-Chalmers Tractors is 
considerably more economical and flexible than 
with complex conveyor or crane systems — both 
in first cost and in operation. The tractor method 


of handling coal permits keeping equipment in- 


POWER ENGINEERING 








Moves Coal and Compacts It 


This Allis-Chalmers HD-20 dozes coal out onto a stockpile 
ata southern power plant, compacting it at the same time 

to avoid fire by spontaneous combustion. Two of these 
tractors purchased in 1950 proved so successful that the 
utility now has eight working in three plants. 


vestment in close balance with current operating needs. 


- P.! # 
Salas : 


‘ a es eset d Anywhere with Tractor- 
storage Scenes Can SEERGONSE WIROU JERY mg money Scraper Team — Coal brought in by water to Mid- 


More tractors can be added as demand increases — 


. —— . west chemical plant is economically hauled to stockpile 
tied up in idle equipment. —s . eo 
spread in 4-in. layers and compacted by Allis-Chalmers 
HD-20 Tractor and scraper carrying 18 tons. Storage 
areas can be placed wherever space is available, coal piled 


Dependable, Easy Operation — The HD-20 high if space is limited. 
is a modern tractor, designed to meet today’s require- 
ments. One-piece, welded main frame, forming a con- 
tinuous, strong backbone typifies its construction to 
stand the gaff of daily use for years. Hydraulic con- 
trol permits steering with the touch of a finger. Lubri- 
cation of final drives, truck wheels and idlers lasts 
1,000 hours to save both grease and time. Unit con- 
struction simplifies servicing, puts tractors back to 
work sooner. Hydraulic torque converter drive elimi- 


nates most shifting, avoids shock to tractor and Allied 
: ; 9 ie Special Coal-Handling Blade is designed to take 
equipment, thus lengthening service life. , full advantage of the HD-20's big 175 net engine hp., 
permits it to move 15 to 20 percent more coal than with 
regular blade. Unit shown here 
stockpiling coal for a New York 
utility moves an average of 14 tons 

at a pass. 


Find out more about how the 
HD-20 or three smaller Allis- 
Chalmers tractors can improve 
coal handling for you. Your 
dealer will be glad to demon- 
strate right at your plant. Also 
send for free booklet, ‘“Eco- 
nomic Coal Storage with Allis- 
Chalmers Tractors.” 


World’s Largest Tractor Shovel 
Pushes Coal or Loads it — Allis-Chalmers 
HD-20G with 7-yd. bucket is a big-production unit 
for moving coal to stockpile and then reclaiming it 
as needed (left above). It is a big-production loader, 
too (right above). Five-ton capacity and 13-ft. dump- 
ing height make it ideal for loading hoppers, cars, 
biggest trucks. 
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DIAGRAM OF 
PRESSURE LINES 


permits hydraulic 
dual grate drive 
for maximum dependability 


ALL Continuous Ash Discharge Perfect Spread Stokers 


can be driven by a single power unit. The fluid power 
pump feeds cylinders “B” on both sides of the grate. 
This hydraulic system makes it easy to interconnect two 


stokers and provide for dual drive .. . assurance of un- 











interrupted service in an emergency as one pump will oe 
drive both grates by opening or closing valves “A” 
(See diagram). 

In addition, the AE hydraulic drive assures smooth 
operation, requires less power and maintenance, and 
gives an infinite choice of speeds from zero to maximum. 
Automatic overload protection built in. Complicated 
and aisle-blocking reduction gears are eliminated. The 
pumping unit can be located next to the stoker or at any 
convenient place in boiler room or basement 

Write for full information about the AE Perfect 
Spread the stoker that provides true, continuous 
feeding of 50 to 7500 Ibs. of coal per hour per feeder 
and never clogs, not even on wet coal. 
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YOU CAN’T SEE WASTE HEAT! 


CONTROL OF EXCESS AIR BY CITIES SERVICE HEAT 
PROVER CAN REDUCE HEAT LOSSES AT CEMENT 
PLANTS! In cement kilns, air must be controlled to 
the precise quantity that will just completely burn the 
fuel. Any excess of air above this amount carries 
waste heat out of the kiln. THE HEAT PROVER ENABLES 
THE OPERATOR TO SEE WHEN THE RIGHT AMOUNT 


OF AIR IS ENTERING THE KILN. 
Many air-measuring methods allow only intermit- 
tent sampling of kiln gases. With the Heat Prover, 


direct and continuous readings of kiln combustion 


are available for immediate use . . . and the Heat 


BUT THE CITIES 
CITLES 


SERVICE 


SERVICE HEAT 


Prover can bring about a considerable fuel savings 
and can substantially increase just about any cement 


plant's operating efficiency. 


WHEREVER A FURNACE OPERATION IS INVOLVED 
the Heat Prover can help increase productivity and 
decrease operating costs. It samples rapidly and pro- 
vides simultaneous and continuous readings of oxy- 
gen and combustible gases. The Heat Prover is porta- 
ble —a technically accurate combustion analysis is 
obtained in a usable, practical manner. For details 
call your nearest Cities Service Office or write Cities 
Service Oil Co., Sixty Wall Tower, New York 5, N. Y. 


PROVER CAN! 


DIRECT AND CONTINUOUS READINGS ARE 5 A 


QUALITY PETROLEUM PRODUCTS 


AVAILABLE WITH THE HEAT PROVER 
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PROVED IN AMERICA’S 


THE WICKES BOILER CO. 


DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 


POWER ENGINEERING 





POWERHOUSES SINCE 1854 


WICKES 


STEAM GENERATORS 


You'll find the real proof of WICKES’ years of experience in the powerhouses 
across the nation...in the foundries and factories, the public utilities, the re- 
fineries and natural gasoline plants, in the schools, hospitals and other public 
buildings that depend on steam for low-cost heat and power. Wickes supplies 


steam generating equipment to thousands of industries and institutions. 


WICKES will design and build water tube steam generators for any practical 
size and pressure. Wickes also offers a wide choice of auxiliary equipment so 
that it’s possible for you to get not only the best steam 

generator but also the best correlated equipment. 

Contact your nearest Wickes sales 


representative or write us today. 


RECOGNIZED QUALITY SINCE 1854 * SALES OFFICES: Albuquerque, N. M. * Boston * Buffalo * Charlotte, N. C. * Chicago * Cleveland * Dallas * 
Denver * Detroit * Fort Wayne, Ind. * Houston * Indi lis * Los Angeles * Memphis * Milwavkee * New York City * Portland, Ore. * Saginaw 
* Salt Lake City * San Francisco * Springfield, il, © Tampa, Fla. * Tulsa * Washington, D. C. 
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Im portant 


Here’s what operation-proved A-C develop- 
ment can do for you now, and in the near future 


] Y CUTTING GENERATOR SIZE, supercharged cooling permits you to reduce 
plant size, lower foundation and crane costs, and use smaller breakers and 

bus structures. Mechanical design limitations are minimized, while possible 

maximum ratings are raised, and field assembly problems are simplified. 


Two of the supercharged units now in operation are shown in the accom. 
panying photographs. The installed units and others in various stages of pro- 
duction utilize direct rotor conductor cooling with high-velocity hydrogen to 
increase the generator rating more than 70% over conventional hydrogen 
cooling. Backed by experience gained from the first supercharged units, Allis- 
Chalmers is now building a completely supercharged generator resulting in the 
remarkable size reduction shown on the facing page. 


For basic design information and a more detailed explanation of the many 
advantages of this outstanding engineering development, ask your A-C rep- 
resentative for the latest literature on supercharged cooling. Or, write to 
Allis-Chalmers, Milwaukee 1, Wisconsin. A-4251 


TT TT Tee. 


Installed at Wisconsin Power and Light Company’s 
Edgewater Station in 1951, this 60,000-kw turbine- 
generator unit has proved the soundness of Allis- 
Chalmers pioneering engineering. Its excellent per- 
formance during the first two calendar years of 
commercial operation (1952 and 1953) can be 
summarized as follows: 
sesieacs Og 


Hours in service................ 
Service factor 
Chargeable outages 


Availability factor 
Total generation..................885,951,000 kw-hrs 


Another unit, with a supercharged gener- 
ator but incorporating new Allis-Chalmers 
steam turbine design features, was placed 
in operation early this year at Wisconsin 
Power and Light Company’s Rock River 
Station. 


195221953 


AVAILABILITY So ae Se 
“i ae” = ALLIS- 








on 


Facts About 
Coolin g 


ANOTHER supercharged unit — at the 
Dixon Station of Commonwealth Edison 
Company’s Public Service Company Divi- 
sion. On the line since late summer of 1953, 
this 60,000-kw turbine-generator unit was 
placed in commercial service a few days after 
the initial start. 





difference in size of fully supercharged 
and standard hydrogen-cooled generators of same 
kw rating suggests the increased advantages full 
supercharging offers in power plant space, crane 
capacity, quantity of gas, cooling water require- 
ments, differential expansion, shipping clearances, 
and many other first-cost and operating factors, 


CHALMERS 
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This cleaning pattern—an infinite number of 
double-helix paths—makes the second motor of a 
Vulcan Long Retractable Soot Blower a most profit- 
able investment. Two motors cost more—but they 
are worth more. 

To get such thorough cleaning—with the blow- 
ing steam or air always cleaning a new path—you 
must have two motors. One motor moves the lance 
in and out—the other rotates it. And with the two 
motors, traversing and rotating speeds are inde- 
pendently adjustable for your exact needs. 


This double-helix pattern cuts tube replacement 
costs. There is no danger of the blowing medium 
constantly striking—and wearing away—the same 
part of each tube. Packing life is increased. 

These are reasons why Vulcan ‘Long Retracts”’ 
are found on so many new high-duty boilers. Users 
know Vulcans pay for themselves quickly and often. 
The story is told in Bulletin 1002. Write for it. 


COPES-VULCAN DIVISION 
CONTINENTAL FOUNDRY & MACHINE COMPANY 


ERIE 4, PENNSYLVANIA 


For more data circle 530 on Post Card 


May, 1954 








cy Sasa 


A aad 


EQUIPMENT 


‘ La 
‘i. pee oe 2 Sat 











1—SAMPLING HOPPER, adjust- 
able, for sample crusher 


This hopper offers a quick way to take a 

ample of the sample of every carload 
of coal. It gives a uniform and repre- 
entative sample of 5, 10, 15 or 20 per 
cent of the amount of coal fed into the 
mill, it is pointed out, the percentage of 
ample being controlled by a simple-to- 
operate lever and calibrated quadrant 
As coal enters the sampler it is evenly 
divided among three divisions. From the 
third division it is divided to produce 
any of the desired percentages of sample. 
The sample quantity emerges from one 
pout; the balance of the crushed sample 
from another. According to manufac- 
turer, the hopper operates so quickly 
and so efficiently that there is no loss of 
moisture content in the sample. Ameri- 
can Pulverizer Co 


2—BRONZE VALVES have stems 
made of a durable new alloy 


Announcement is made of a complete 
line of bronze valves equipped with 
tems of Coradur, an aluminum-silicon 
bronze alloy developed to overcome the 
problems of corrosion and dezincifica- 
tion. According to manufacturer, this 
new stem material combines a favorable 
machining index with excellent durabil- 
ity. While lighter than naval brass, it is 
said to offer high tensile strength (over 
95,000 psi), about twice the hardness, 
and a low coefficient of friction for longer 
wearing thread and bonnet 
threads 

The Coradur stems are composed of 
91 per cent copper, 7 per cent aluminum 
and per cent silicon. They are being 
machined for company's bronze globe, 
angle and gate valves. R-P & C Valve 
Div., American Chain & Cable Co 


tem 





Described here are new and 
newly improved products. Use 
the Reader Service Cards on 
page 105 to ask for more in- 
formation on them. Just circle 
item numbers of all the products 
in which you are_ interested. 











4—INTERNAL FIN TUBING made 
possible by extrusion 


Of interest to power engineers with un- 
usual problems of heat transfer is ex- 
truded tubing with integral fins on the 
inside surface. With fins on the inside or 
outside of tubing, the surface area is 
greatly increased, thus permitting greater 
transfer of heat in a tube of a given 
length and diameter. The tubing can be 
made in several steels. Tubular Products 
Div., The Babeock & Wilcox Co. 


5—EXHAUST SILENCERS, high 
velocity, for steam and air 


For noise control in critical and non- 
critical areas, the Series “‘ADS’’ Acous- 
tic Discharge Silencers are designed to 
eliminate high and lower frequency 
noises caused by high velocity dis- 
charges from steam and air devices. 
They are used on steam vents and safety 
valves, evacuating ejectors. Three mod- 
els will be available: ADSO for optimum 
silencing in critical areas; ADSS for 
light industrial areas, and ADSC for 
commercial silencing in non-critical 
areas, all in standard 8- to 30-in. pipe 
size. Further information is found in 
Bulletin 265. Burgess-Manning Co. 





3—UNIT-SUPPORTED BUS, three phase, of isolated phase design 


Declared capable of withstanding high 
short circuit currents of modern power 
systems and having a margin for future 
system growth, this unit supported bus 
is generally used for direct connection of 


generators and main power transformers 
in a unit generation system. The equip- 
ment weighs less than present typical 
three-phase sections and, having single 
insulator supports, affords easier instal- 
lation and maintenance than previous 
bus designs, according to company en- 
gineers. They point out that the single 
supports reduce the possibility of in- 
sulation failure. 

It is explained that the use of such 
supports was possible because the metal 
sheath around the bus keeps the lines of 
force due to magnetic flux from acting 
between the conductors an area of 
“zero force” existing at the center of the 
enclosure, and conductors located there 
require a minimum of support. 

Other features for simplifying main- 
tenance include smaller covers with less 
gasketing area, simplified hardware on 
covers, and welded end belly,for greater 
strength. The new bus’is available in 
lengths of three-phase settions up to 16 
ft and ratings up to 10,000 amp, 14.4 to 
34.5 kv. General Electric Co. 


6—SELECTOR VALVE handles 
pressures up to 6000 psi 


In this “balanced”’ selector valve, the 
body, ported as desired, encases a disk 
with internal flow passages. As the disk 
is revolved to produce flow through the 
ports, sealing rings act to eliminate 
cross leakage. Manufacturer points out 
that a 6-in. handle is adequate for turn 
ing the disk under 6000 psi pressure. 
This low turning torque is attributed 
to two design features: (1) Fluid reaches 
“both” sides of the rotary disk, causing 
it to float in its chamber, eliminating 
directional pressure and the need for 
thrust bearings; (2) sealing rings have a 
larger area on the bottom of the seal 


than on the surface toward the disk for 
positive seal contact, regardless of flow 
direction or pressure. There is an equal 
number of seals on each side of the disk, 
again balancing pressures. 

Valves come in sizes *, to 1 in. for 
02000 psi, and \ to 1 in. for 0-6000 psi, 
for most services; for air and gas serv- 
ice, 0-1000 and 0-3000 psi, respectively 
Porting types include side or bottom 
pipe tap, and sub-plate mounting. Bul- 
letin 454 gives additional! information on 
this valve. Republic Mfg. Co. 


7—ONE-PIECE SEAL CAGE is de- 
signed for longer service 


The Chempro Teflon Seal Cage is a one- 
piece flexible unit for use with stuffing 
boxes on pumps, mixers, reactors and 
other processing equipment. It is claimed 
to be longer lasting than two-piece 


metal lantern rings, and to allow easy 
snapping over the shaft without dis- 
mantling pump or pulling the shaft. 
Manufacturer says this seal cage will not 
seore the shaft during operation even at 
high speeds, and is designed not to bend 
or collapse under extreme gland pres- 
sure. Cages are available in standard or 
special sizes for pumps, mixers, agita- 
tors. Chemical & Power Products, Inc 


8—NEW SILVER FINISH aids 
pulling power of cable 


For easier installation of non-metallic- 
sheathed cable, this company offers a 
smoother, cleaner surface on its new 
Silver Dutrax, Type NM, which it 
claims can be pulled through joists with 





for high-pressure high-temperature service 





CRANE PRESSURE-SEAL BONNET VALVES 


NO BONNET-JOINT LEAKAGE 
...and therefore no bonnet-joint maintenance. Crane 
~ F design utilizes internal fluid pressure to form a pressure- 
9 * tight metal-to-metal joint. 


IN 600, 900, GATE SAVINGS IN WEIGHT AND SPACE 

AND 1500-POUND +..up to 60% over conventional valves. Crane stream- 
, lined valve shape also minimizes service strains and 

PRESSURE CLASSES stresses. Handling in erection and maintenance is 
e 


, easier. You can save on piping suspension, too. 
SIZES UP TO 24-INCH % ‘GLOBE 7 4 


use imenin 2 STRAIGHT-THROUGH FLOW 
: : ...in gate valves, resistance to flow is minimized be- 
SOCKET-WELDING, : A Ae G LE cause inner diameter of body seat rings and inside sur- 
AND FLANGED ENDS . face of disc guide are inline. Globes and stop-checks also 
have excellent flow characteristics. 


and SMOOTH, EASY OPERATION 
...for instance, in larger size gate valves, a flexible 
wedge disc prevents sticking ...is not “pinched” in the 
valve body by contraction as the result of cooling... 


Of f : 8S 
La STO Pp. requires minimum torque to open. 
| CHECKS CRANE QUALITY THROUGHOUT 


... depending on service requirements, bonnet and body 
are Crane Carbon-Molybdenum or Chrome-Molybdenum 
Alloy Steels. All seating surfaces are long-lasting Stellite. 
Body seat rings are accurately fitted and welded, and 
cannot loosen in service. 





Get better acquainted with this modern Crane line —ask your Crane 
Representative for a copy of folder AD1936, or write direct. 


In the cross-section you can see how 
the bonnet-joint is inside the valve. In- 
ternal fluid pressure, acting upon the 
entire underside of the bonnet, forces 
the bonnet against the seal ring hetween 
body and bonnet, forming a pressure- 
tight metal-to-metal joint. 


THE BETTER QUALITY... BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


CRANE VALVES ; {a 


BUYER 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS + PIPE + PLUMBING + HEATING 
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less effort than ordinary cable. Storage 
tests on Type NM at 170 F, followed by 
cooling down to 70 F, are said to have re- 
ulted in tack-free cable throughout, 
layers free from each other, and the coil 
easy to feed out. The cable is said to 
trip easily, its smooth outer finish al- 
lows easy fishing, and its small diameter 
makes it well suited for wiring in exist 
ing buildings. Available in twin-con- 
ductors, sizes 14 to 8 awg; in three-con- 
ductor round, sizes 14 to 6 awg. Stand- 
ard lengths are 250-ft coils for sizes 14, 
12 and 10, and 125-ft coils for sizes 8 and 
6 awg. Anaconda Wire & Cable Co. 


9—MEASURING TAPE, non-me- 
tallic for high tension circuits 


The Hi-Line, a lightweight, non-metallic 
woven tape, is reported to be well suited 
for power, utility and general work 
around high tension circuits. It may be 
used for highway and construction work 
where steel tape accuracy is not required. 
Hi-Line is claimed to have great dimen- 
sional stability even after repeated soak- 
ings. Markings are protected by coatings 
of plastic that is resistant to abra- 
sion, moisture, mildew and temperature 
changes. The first end of the tape is rein- 
forced with green plastic, imprinted 
“* Non-Metallic.”’ “ Instantaneous” read- 
ings are faster with the preceding foot 
number repeated each inch (or tenth 
of a foot) in red. The tape is furnished in 
a leather case. The Lufkin Rule Co. 


10—FLOW TUBE for metering of 
liquids and gases 


The Dall Flow Tube is designed for use 
with fluids carrying no settleable solids 
It consists of a short, flanged, cylindrical 
body designed with an abrupt decrease 
in diameter, followed by a conical re- 
striction and diverging outlet. The re- 
duced area at the cone entrance, to- 
gether with the design of the annular 


‘ 


throat, induces the high differential pres- 
sure obtained, it is noted the di- 
verging outlet cone providing high re- 
covery of differential pressure. 

Among features announced for the 
tube are low permanent head loss, short 
length and low weight for easy installa- 
tion; Meehanite iron body and corrosion 
resistant bronze liner; low maintenance 
due to unobstructed flow path. Capacity 
tables and head loss data are offered. 
Builders-Providence, Ine. 


11—SMALL AIR VALVES for in- 
strumentation installation 


These instrument air valves are equipped 
with company’s Swagelok ends to pro- 
vide leakproof and torque-free seals. 
The arrow on the valve body shows 
direction of flow. The valves are being 
made in brass, aluminum, steel and 
stainless steel, Crawford Fitting Co. 
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12—TUBE ROLLING CONTROL is powerful electro-pneumatic unit 


The John Crane Electro-Pneumatic 
Tube Rolling Controt is announced as 
combining advantages of air operation 


with precision electric control. It has an 
air motor which provides increased 
power and flexibility to give faster tube 


rolling and permit use of only one motor 
for a wide range of tube sizes, both fer- 
rous and non-ferrous. It is designed for 
rolling ferrous tubes up to 24 in. ID, 
and is thus adaptable for use on con- 
densers, heat exchangers, boilers, evap- 
orators, coolers and other types of 
equipment. 

Pneumatic-electric control affords con- 
trolled amount of tube expansion into 
the sheet, company points out, so that 
tightness and holding strength are held 
to the amount required, and “‘leakers”’ 
and over-rolling are eliminated. Also, 
it is claimed that “‘cold work” erystalli- 
zation is minimized and distortion or 
fracture of ligaments in the tube sheet is 
prevented. Skilled operators are not 
required to operate the control. 

The new unit is designed to handle 
three sizes of air motors, one for non- 
ferrous tubing to 1 '4 in. 1D; one for non- 
ferrous tubing to 14 in. and ferrous to 
1'4 in. ID; and one for ferrous tubing 
to 2'4 in. ID. Bulletin P-318 describes 
the control. Crane Packing Co. 





13—INSTRUMENT ‘‘answers”’ 
phone; reads gas, water level 


The Metaphone, an instrument which 
can be installed at any point in an unat- 
tended gas holder or water reservoir, 
answers the telephone and gives a stor- 
age condition reading by means of a 
time signal. The measuring system 
closes an electrical circuit for a length of 
time proportional to the height of the 
water in the tank, or to the pressure of 
the gas in the holder. 

The electrical circuit includes a buzzer 
mounted before a telephone transmitter. 
When someone dials the unattended 
phone and opens the transmission cir- 
cuit, he can hear the signal; and by 
timing its duration with a stopwatch, he 
knows the condition of the storage tank. 
For example, if a 60-ft high water tank 
is full to a height of 40 ft, the buzzer 
sounds for 40 sec, then is quiet for 20 
sec, then repeats the 40-sec signal. Cost 
of installing and operating the device is 
said to be less than regular telemetering 
systems. The Bristol Co. 


14—GENERATOR UNIT for tem- 
porary or standby service 


Utilizing the same type engine used on 
many of company’s diesel locomotives, 
this compact new portable generator 
can be equipped with a 9- by 10!4-in. 
four-cycle turbocharged diesel in sizes 
from 390 to 1300 kw. In addition to 
the engine, all auxiliary equipment 
including generator, exciter and switch 
gear is mounted on skids, so the unit 
is ready to operate when the power 
cables are connected. The entire power 
plant can be enclosed. 

A vertical-type radiator provides jacket 
water cooling with an ambient air tem- 
erature of 100 F. The fan is driven by 
'-belts with the driving shaft on an 
extension of the crankshaft. Thermo- 
static control of radiator shutters is 
furnished to maintain required jacket 
water temperature. The generator on 
the six-cylinder engine is a high-speed 
type with one outboard bearing mounted 
in the end shield. On the 12- and 16- 
cylinder units, the generator is of the 
engine type with a pedestal outboard 
bearing; the exciter is on top of the 
generator stator and driven by V-belts. 
American Locomotive Co. 


15—HEAVY OIL BURNER offers 
greater heating flexibility 


Because of its 35 per cent increase in 
capacity, the new Model 4 Hev-E-Oil 
Burner is adaptable to a wider range of 
heating conditions. It is intended for use 
where a burner is used to heat a building 
containing over 1500 sq ft of radiation, 
or where more than 6000 gal of oil or 
where more than 45 tons of coal per 
year is burned. 

With its larger capacity, the new “4” 
also incorporates features designed for 
increased Fuel savings, less maintenance 


and simplified installation. Like other 
models in this manufacturer's Hev-E- 
Oil Burner line, this is a low pressure, 
air-atomizing type. It is said to be the 


only modern all-electric ignition oil 
burner designed to burn low-cost No. 4 
or 5 oil without preheating. According 
to manufacturer, greater efficiency is 
gained without increase in power con- 
sumption; it is sensitive to heat demands 
and designed to provide steady propor- 
tioned heat for power loads and for heat- 
ing. Cleaver-Brooks Co. 


16—METAL COATING, fish oil 
based, arrests rust 


A fish-oil base, rust-arresting metal coat- 
ing for direct application on the rusted 
surface, Rust-Sele requires only that the 
surface be wire-brushed to remove loose 
rust, paint, scale and dust. Manufac- 
turer says its penetrability makes it a 
maintenance time saver, and the flexible, 
film-forming quality allows the protec- 
tive coating to stretch with the expan- 
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onsider the unique K-Weld technique... § 
when critical piping is the order! 


W ith today’s operating conditions already approaching 
the limits of available power piping materials, the neces- 
sity for expert fabricating techniques cannot be over- 
stressed. And it is here that the K-Weld process, 
Kellogg’s unique welding method, has already played 
an important part. 

For example, K-Weld was used throughout—both in 
the shop and in the field—for the welding of austenitic 
stainless steam piping for service at 1100°F and 2350 
mig on two 145,000 Kw units in Kearny station of 
Public Service Electric and Gas Co. of New Jersey. 

Main advantage of this new welding process lies in 
the fact that it assures complete penetration without back- 
ing rings. Their elimination precludes the possibility of 
crack pro vagation at the weld root which would produce 
ultimate Pilure as a result of severe operating conditions. 

An additional advantage is the elimination of the 
possibility of the backing ring breaking off and damag- 
ing equipment. Furthermore the lack of a ring materi- 
ally reduces turbulence in pipes. 


OTHE! 


The K-W eld process developed in Kellogg's \ eld- 


ing and Welding Practices Group —entails the use of 


inert-gas are welding of the first pass with inert-gas 
under controlled pressure on the inside of the piping. It 
permits an average welder qualified for inert-gas are 
welding to obtain excellent results either in the field or 
in the shop. The K-Weld technique may be used on all 
power piping materials. 

Fannie development work leading to advances 
in the art of fabrication is an important part of Kel- 
logg’s basic stock in trade. Many power station de- 
signers and utility companies also say it's one basic 
reason why they time and again specify Kellogg when 
critical power piping is the order. 


New Power Piping Booklet Published... Send for deseriptive 
literature about Kellogg's extensive facilities for assur- 
ing the highest quality workmanship. A section of the 
booklet is devoted to detailed coverage of the K-Weld 
process. Write: Power Piping Dept. 


ATE RODUCTS jnclude: Pressure Vessels . . . Vacuum 


Vessels .. . Fractionating Columns .. . Drums and Sheils Heat Exchangers . . . Process Piping 
.. . Bends and Headers . . . Forged and Welded Fittings 
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sion-contraction of the treated surface 
Rust-Sele is designed to withstand tem 
peratures to 450 F 
Two types are offered: “long-oil 

coatings for exterior, and “short-oil’ 
for interior use or in sheltered exterior 
locations. Long-oil has higher fish-oil 
concentration for resistance to rain, ex- 
treme temperatures and corroding action 
of fumes, while the short-oil has fast- 
drying qualities. Both are available in 
24 colors, including white, aluminum 
and black, and are packed in 1- and 5 
gal cans and up to 55-gal drums. A test 
ample offered. Rust-Sele Co 


17—ADAPTER COVER permits re- 
ceptacie installation 


A raised adapter cover, Catalog 1710-RS, 
is designed to accept the Ever-Lok re 
ceptacle device without need for installa 
tion of separate boxes. It snaps on 
company's Surfaceduct raceway like the 
standard capping, permitting installa 
tion of the receptacle within the body of 


the duct. Although designed for the 
20-amp Ever-Lok receptacle, it is also 
said to accommodate other devices. 
The cover expands applications of a 
continuous raceway system with multi 


ple outlets installed within the duct, it 
is pointed out, and thi 
not vo ar 


installation does 

ervice or cutting 
channe made of 19-gage 
steel, size 4') by 2'4 in.; and is supplied 
with two Surfaceduct mounting bridges 
and mounting screws. National Electric 
Products Co 


topping 
The cover 1 


18—INDICATING LAMP for 
switchboard steel panels 


An all-molded indicating lamp for 
switchboard steel panels features com- 
pound color cap treated to increase the 
glow of light; a series resistor to provide 
long life expectancy, and a standard 24E 
telephone lamp with slide base to allow 
easy changing of bulbs. Available in six 


colors and for panels up to '4-in. thick, 


the lamp is approximately !. in. shorter 
than company’s previous models. Gen- 
eral Electric Co. 


19—SOLENOID VALVES designed 
for O to 250 psi oil service 


Shear-Seal Solenoid Valves are designed 
for 0 to 250 psi oil service. They are de- 
clared not critical to pipe scale or other 
foreign material in the liquid, because 
the lapped sealing members are in con- 
stant intimate contact. The wiping 
action of the Shear-Seals pushes dirt 
aside and lets it flush out through the 
return port. Manufacturer says no erod- 


ing or seoring occurs, because flow is 
through the sealing members and never 
the sealing surfaces. Pipe sizes of 
-in. are available in four- 
and shut-off models. 


acTo 
i>, **- and ! 
way, three-way, 
Jarksdale Valves. 


20—FLOW CELL ASSEMBLY 
is small, easily serviced 


Easy removal of the conductivity cell 
for cleaning or inspection is a feature 
announced for this conductivity flow 
cell assembly. It ean be used together 
with a conductivity meter or recorder to 
determine electrical conductivity of con- 
densed steam and feedwater. The as- 
embly is less than 10 in. long, and the 
cell is said to be so small there is prac- 
tically no holdup to level out differences 
in conductivity. 

The assembly can be furnished with 
cells having different constants. A bi- 
metallic dial reading thermometer is 
upplied as a standard component. 
Principal ‘‘wet"’ components are made 
of stainless steel. Hagan Corp. 


21—VACUUM BOOSTER PUMP, 
rotary positive displacement type 


For use as a high vacuum stage in the 
low pressure range where single stage 
vacuum pumps have poor volumetric 
efficiency, the Model M B is a mechanical 
booster vacuum pump with mechanical 
shaft seals. As a vacuum booster pump 
it is specially designed to exhaust into 
the inlet of company’s single stage pump 
acting as a second stage or backing 
pump. 

According to manufacturer, the com- 
bined unit has a wider high vacuum 
range with lower power consumption 
than has been realized up to now. The 
Model MB is described as unique in that 
no sealing fluid is required, and being 
free of volatile materials the booster 
acts as a positive displacement compres- 
sor to retard backstreaming of oil vapors 
into vacuum system. The result is said 
to be cleaner pumping action. Kinney 
Mfg. Div., New York Air Brake Co 


22—VOLTMETER, expanded scale, 
records 100 to 500-v range 


An advanced a-c voltmeter featuring 
scale expansion and recording over the 
100- to 500-v range covers the voltage 
range in 39 easy-to-read 10-v steps, full 
scale. True RMS readings are obtained 
with accuracies better than + 0.25 per 
cent of input voltage, manufacturer 
claims; frequency response is uniform 
between 50 and 2000 eps. 

This voltmeter offers built-in recorder 
connections for continuous recording of 
line voltage fluctuations with a l-ma 
d-c recorder to simplify voltage regula- 
tion or stabilization in any a-c system. 
More details are in Bulletin 101. Arga 
Div., Beckman Instruments, Ine. 


23—FLOW METER for modern 
panel instrumentation 


According to manufacturer, this well- 
known tilting U-tube mechanical flow 
meter has been given a “face lifting”’ to 
adapt it to present-day panel instru- 
mentation. But the basic operating prin- 
ciple of a U-tube balance has not been 
changed dynamically or dimensionally, 
company says it’s still the same pow- 
erful mechanical meter. It records flow 
on evenly graduated charts and may be 
equipped with pneumatic transmitter 


which provides air output directly pro- 
portional to flow. 

Utilization of torsion tubes has elimi- 
nated the necessity of springs, bellows, 
stuffing boxes and pressure-tight bear- 
ings, it is explained, the new design in- 
corporating a rugged simplicity which 
requires little maintenance. Calibration 


can be checked with disturbing pipe con- 
nections and the differential range may 
be altered by changing the cam weight. 
The case is pressed steel; manometer, 
welded steel. Catalog 1027 gives details. 
Penn Industrial Instrument Corp. 


24—PIPELINE REGULATOR for 
systems using low pressure 


A new 8900 series of regulators to super- 
sede this company’s 8600 series has been 
designed for use with gases supplied by 
yipeline systems using comparatively 
= pressures. These oxygen cutting 
and welding regulators are said to afford 
greater flow capacities, improved regula- 
tion and lower static increment, and, 
despite fluctuation in the line pressure, 
to maintain a steady gas pressure. Of 
inverse-type design, they require no 
nozzle. Other advantages claimed are 
long service life, ease in operation and 
repair. More information on this regu- 
lator is given in Catalog ADC 705. Air 
Reduction Sales Co. 


25—INSTRUMENT VALVE, high 
pressure, is small and light 


Specially engineered for such services as 
instrument panels and lines, gage, by- 
pass and corrosive lines, and orifice me- 
ters, the new 6000 psi Hancock Stainless 
Steel Instrument Valve is small, and 
weighs only 2'4 lb. Its compactness per- 


mits close alignment of piping with near 
structures. The packing gland can be 
pulled tight in close quarters and disas- 
sembly is said to present no problem. 
The valve comes in ‘4, *% and !4 in. 
sizes. Manning, Maxwell & Moore, Inc. 
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New diesels get same 
a “lube diet” that 
y kept old units healthy... 


For many years, the Las Animas Munici- 
pal Power and Light Company kept its 
original diesel equipment operating at re- 
markably low cost. Using Standard diesel 
oils, down time and maintenance were 
negligible in spite of greatly increased 
loads that forced the units far beyond thei: 
rated capacities 

In 1951, when two new 1750 hp. Nord- 
bergs were installed in the Las Animas, 
Colorado, power plant, it was natural for 
plant officials to select SranpArD HD Diesel 
Oil on the basis of this outstanding past 
performance 

Used exclusively in the new _ units, 
STANDARD HD has set a new high for healthy 
performance. In over two years of con- 
tinuous hard service, STANDARD HD has 
supplied clean, protective lubrication. After 
6000 hours of operation wear was so slight 
that it could not be measured; engines are 
kept clean constantly in all working parts. 


WMhinit 


=a STANDARD HD 


TRADE MARK 


@ Diesel plant operators throughout the Midwest have discov- 
ered they can count on low cost diesel operation when they use 
Stranparp HD Oil. Stanparp HD provides an economical solu- 
tion for costly maintenance problems—ring sticking and break- 
ing, carbon deposits, cylinder wear—because STANDARD HD 
Oil lubricates, cleans and protects. 

A Standard Oil lubrication specialist stationed near your plant 
throughout the Midwest can help you secure successful results 
in the operation and maintenance of your diesels. For his 
services, call your local Standard Oil Company office. Or write: 
Standard Oil Company (Indiana), 910 S. Michigan Avenue, 


Chicago 80, Illinois. 
AS 


( 


Ralph Barbee, plant superintendent of the 


STANDARD OIL COMPANY STANDARD ) 227 iriseelPover and tit Com 


pany, checks the operating log with E. C. 
Jeffries, Standard Oil lubrication specialist. 


(Indiana) | 
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CONSTRUCTION NEWS 


jurlington Mills Corp., Greensboro, 
plans steam power house at proposed 
new mill at for manufacture of nylon hosiery. Tract 
of about 23 acres of land has been acquired. Mill will comprise 
& main one-story structure and several auxiliary buildings. Cost 
estimated about $1,200,000. Work scheduled to begin soon 


Redding, Calif. Pacifie Gas & Electric Co., 445 Sutter St 
San Francisco, Calif., has preliminary plans under way for large 
hydroelectric power projects on MeCloud and Pit Rivers, Siskiyou 
wid Shasta Counties, near Redding, comprising a series of 8 
two hydroelectric generating stations, 5 tunnels 

in length, artificial lakes and other facilities. One 
and 


Ala. 
products 


Scottsboro 


Scottsboro, 
N. ¢ textile 


power dams 
totaling 17 mi 
station will be equipped for a rated capacity of 154,000 kw 
other 32,000 kw. Entire projeet estimated to cost close to $90,000,- 
OO Application for permission has been made to Federal Power 
Commission, Washington, D.C. 

Sunnyvale, Calif. — Pacific Can Co., 220 Division St., San 
Franciseo, Calif., tin cans and other metal containers, plans power 
house at new branch plant at Sunnyvale, where large tract of land 
has been selected. It will be one-story, about 200,000 aq. ft. of 
factory space. Entire project will represent a reported investment 
of about $2,000,000 


Denver, Colo. American Can Co., Central Div., 104 So. 
Michigan Ave., Chicago, IL, tin and other metal containers, 
plans power house at new branch plant at Denver, where site has 
been selected. It will comprise several production units, totaling 
about 60.000 aq ft. floor space Entire project is reported to cost 
over S6000.000 Proposed to begin work soon 


Gainesville, Fla. — Department of Public Utilities has plans 
for addition to municipal power plant. New equipment will be 
installed for increased capacity. No estimate of cost announced 
Kbaugh & Goethe, 205 N. W. 10th. Ave., are engineers 


Griffen, Ga. — Stowe-Woodward, Inc., Newton Upper Falls 
Viass., rubber-covered rollers, rubber-lined tanks, ete., plans boiler 
house at new branch plant at Griffen, where tract of 16 acres of 
land has been se al It will consist of a main building, about 
25,000 sq. ft. floor space, and several smaller structures 


Morris, Ill. — ‘The Maytag Company of Newton, Iowa, has 
abandoned the three-million-dollar branch plant at one time con- 
sidered for this area and announced on this page in the February, 


1054 issue 


Naperville, Ill. Foote Bros. Gear & Machine Co., 4545 So. 
Western Bivd., Chicago, Il., industrial gears, gear motors, ete.., 
is considering a power house at proposed new plant at Naperville. 
Pract of 120 acres of land has been secured. Initial plant structures 
will total about 100,000 sq. ft. floor space. Entire project reported 
to cost over $1,000,000. Graham, Anderson, Probst & White, 80 
Kast Jackson Bivd., Chicago, are architects. 


Indiana polis, Ind. — Indianapolis Power & Light Co., 17 No 
Meridian Ave., has authorized an expansion and development 
program during next 48 mos. to cost about $42,000,000, including 
extensions in generating facilities power substations, transmission 
lines and other operating facilities. Plans are under way for addi- 
tion to White River generating station, with installation of new 
105,000-kw. turbine-generator unit, high-pressure boiler and 
auxiliary equipment, estimated to cost about $14,600,000 of 
totai sum noted, 


Coffeyville, Kan. — Municipal Water & Light Dept., plans 
new municipal power plant, with installation of turbine-generator, 
high-pressure boiler and auxiliary equipment. Cost estimated 
about $3,300,000. A bond issue in that amount is being arranged 
Lutz & May, Finance Bldg., Kansas City, Mo., are consulting 
engineers 


Winchester, Ky. — Eastern Kentucky Electric Cooperative, 
Inc., Winchester, has plans maturing for addition to Ford steam- 
electric generating station on Kentucky River, with installation 
of new 60,000-kw. turbine-generator unit, high-pressure boiler 
and auxiliary equipment, and will begin work soon. No estimate 
of cost announced — will represent a large investment. 


Baton Rouge, La. — Gulf States Utilities Co., Louisiana Divi- 
sion, 340 Florida St., plans extensions and improvements in 
power plants and system in 1954 to cost about $17,000,000, includ- 
ing increased generating facilities, power substations, transmission 
lines and other work. Main offices are at Beaumont, Tex. 


Winslow, Me. — Hollingsworth & Whitney Co., 60 Battery 
march St., Boston, Mass., manila, food packaging and other 
papers plans expansion and improvements in power plant at 
mill at Winslow, near Waterville, with installation of new 7500-kw 
turbine-generator, high-pressure boiler and auxiliary equipment 
This will form part of a general extension program at mill to be 
carried out over a period of months, with cost estimated close to 
$7,000,000. 

Watertown, Mass. — Watertown Mfg. Co., Echo Lake Rd 
plastic products, molding powders, etc., has approved plans for 
new boiler house at plant, and will proceed with work at early 
date. New boiler pa auxiliary equipment will be installed. No 
estimate of cost announced. 


Detroit, Mich. — Detroit Edison Co., 2000 Second Ave 
arranged an expansion and improvement program in plants and 
system in 1954 to cost about $73,000,000, including extensions 
in generating stations, power substations, transmission lines and 
other operating facilities. Company has purchased & power site 
at Monroe, Mich., fronting on Lake Erie, and is said to have nego- 
tiations under way for another power site on Lake Huron 


Gladstone, Mich. — Municipal Power Dept. has 
under way for new municipal power plant, estimated to cost about 
$400,000, with generating unit, boilers and auxiliary equipment 
Proposed to arrange bond issue in amount noted. Pfeifer « 
Shultz, Wesley Temple Bldg., Minneapolis, Minn., are consulting 
engineers 

Muskegon, Mich. — Continental Motors Corp., 
natural gas and other internal combustion engines, has approved 
plans for addition to power plant at local downtown works, with 
installation of a new turbine-generator unit and auxiliary equip- 
ment. Work will proceed at once. Cost reported about $2,000,000 


Three Rivers, Mich. — Beechnut Packing Co., 
N. Y., prepared food products, peanut butter, coffee, ete 
power house at new branch plant at Three Rivers, where site is 
being secured. It will comprise several buildings, equipped for 
processing and production. Cost reported over $1,600,000. Pro- 
posed to begin work soon. 

Pine Bend, Minn. — Great Northern Oil Co., William J 
Carthaus, president, First National Bank Bldg., St. Paul, Minn 
recently organized, plans power plant at new oil refinery at Pine 
Bend, vicinity of South St. Paul, where tract of 900 acres of land 
has been selected. It will consist of a group of one and multi-story 
structures for different divisions of production, equipped for 
large output. Entire project is reported to cost about $20,000,000 
Proposed to begin work soon. 

Flemington, N. J. — Visking Corp., Plastic Products Divi- 
sion, 6733 West 65th, St., Chicago, Ill., plastic tubing, sheeting, 
etc., is said to be planning a power house at proposed new branch 
plant in Raritan Tounshin, near Flemington, where tract of about 
20 acres of land, fronting on Raritan River, has been purchased. 
Plant will consist of a main one-story structure and several smaller 
units, and is reported to cost about $1,500,000. 


Vineland, N. J.— Municipa! Electric Dept. has approved 
plans for expansion in municipal steam-electric power station, 
with installation of equipment for increased capacity. No estimate 
of cost announced. Work will be placed under way soon. 

Johnstown, Pa. — Pennsylvania Electric Co., Johnstown, has 
arranged financing in amount of $12,000,000 through sale of 
bonds, proceeds to be used for extensions and improvements in 
power plants and system, including generating facilities, power 
substations, transmission lines and other work. 

Dallas, Tex. — Dallas Power & Light Co., 1506 Commerce 
St., has arranged for sale of an issue of preferred stock, totaling 
about $7,000,000, proceeds to be used for expansion and improve- 
ments in generating facilities, power substations, transmission 
and distributing lines, and other work. 

Timpson, Tex. — United Chemical Co., care of Grover Hartt, 
Fidelity Bldg., Dallas, ‘Tex., oil operator, president, recently 
organized, plans power house at new petrochemical plant at 
Timpson, for manufacture of anhydrous ammonia and urea 
fertilisers. It will comprise several large production units, and 
is reported to cost about $15,000,000. Site has been selected 
Proposed to begin work soon. 

Pertsmouth, Va. — Virginia Electric & Power Co., Rich- 
mond, Va., has authorized extensions and improvements in gener- 
ating station at Portsmouth, to cost about $1,000,000. Program 
will include additional oil fuel facilities and other station better- 
ments. Work will proceed at early date. 

Milwaukee, Wis. — Wisconsin Electric Power Co., 231 West 
Michigan St., Milwaukee, Wis., will begin superstructure soon 
for addition to steam-electric generating station near Oak Creek, 
Milwaukee County, previously referred to in these columns. 
It will be 140 x 150 ft., over 100 ft. high, and will provide for in- 
stallation of a third turbine-generator and auxiliary equipment. 
Entire project is estimated to cost about $23,600,000. 
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CRYSTOLON 


Refractorie 
give vital protection 
— [WO WAYS 




















Norton brick and armor block provide 
two money-saving R's a 
reduce abrasion and safeguard water tubes 


This diagram ofa chain grate, stoker fired 
boiler shows how abrasion of the se {ting by 
moving fuel has been cut to a minimum. 
T hree to five courses of CRYSTOLON brick at 
and above grate level are all that are needed. 
The extreme hardness of this Norton engi- 
neered and prescribed refractory gives the 
same excellent results where severe flame 


€rosion is encountered, 


Above this brick, the diagram also shows 
how the water tube front and rear are hes are 
protected against hot, swirling gases by 
CRYSTOLON armor blo« ks. Their high heat re- 
lease supports Combustion and preheats any 
infiltrated air from the ash pit entering the 


main boiler see tion. 


*Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 


1954 


New booklet gives you 
the whole story 


The above is just one of the appli ations 
described in the new Norton 24 page illus- 
trated booklet on Refractories For Heat and 
Power. To learn how these highly ethcrent, 


quality-controlled refractories supply a per- 


formance-improving If for every boiler ap- 
plication, write for your copy today. NORTON 
COMPANY, 614 New 
Bond Street, Worcester 
6, Mass. Canadian Rep- 
resentative: A, P. Green 
Fire Brick Co., Ltd., 


Toronto 5, Ontario. 


re 


REFRACTORIES 


Engineered... R. .. Prescribed 
@llaking better products ... to make other products better 
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New 10,000 psi Rating 
KAI, for R-PeC Bar Stock Valve 


products 


New structural improvements in R-P&C’s 
popular Fig. 1040-A carbon steel bar stock 
valve have resulted in substantially higher 
ratings for theserugged closecontrol valves. 
New ratings range from 10,000 psi at 150°F 
to 475 psi at 1000°r. Sizes from 4" to 1”. 
Each valve passes a hydrostatic test at 
15,000 psi before leaving the factory. 

R-P&C bar stock valves can supply an 
inexpensive, dependable answer to many 
of your valve application problems— par- 
ticularly if these involve throttling or other 
close control service, high temperatures or 
high pressures. They are uniquely adapted 
for meter, gauge or instrument service or in 
crowded applications such as panel boards. 

Fifteen different Fig.numbers in R-P«C's 
complete bar stock line provide close flow 
control for a wide variety of fluids. Pres- 
sure and temperature ratings, which vary 
for different materials and constructions, 
cover an extensive range. Among special 
applications covered are— 








for Corrosion Resistance: 

R-Pa&C Bar Stock valves are manufactured in 12- 
14% chromiumstainlesssteel, and 18-8 molybdenum 
stainless steel for use with corrosive fluids —also 
particularly applicable for sub-zero service. 


for Severe Throttling Service: 

Fig. 1060-S Bar Stock valves have special discs of 
STELLITE— providing resistance to abrasion by cut- 
ting particles in extremely severe throttling service 
such as continuous blow-down with steam, water 
or other fluids. 

for Close Quarters, Unusual Piping Hook-ups: 
The adaptability of R-P&C Bar Stock valves solves 
installation problems. These versatile valves are 
supplied in globe and angle styles with female 
ends, male and female ends, or male union ends. 
Also provided with welding or silver-soldering ends 
for welded piping systems. Special lock bonnets 
provide additional protection in applications in- 
volving constant vibration. 


Wruilerovray FoR CATALOG 











Pressure sealed bonnet joint 
cast steel valves are furnished in 
gate valve and globe valve styles in 
900 Ib., 1500 Ib., and 2500 Ib. 


pressure Classes. 





Asbestos-packed cocks, an 
R-P&C exclusive, are furnished in iron 
in sizes from 4” to 6” with screwed 
or flanged ends. 


Lubrotite Gate Valves, exclusive 
with R-P&C, provide a patented lu- 
bricant seal which gives positive shut- 
off, retards corrosion, reduces main- 
tenance. Furnished in iron, iron with 
bronze trim, cast steel with stainless 
trim, in sizes from 2” to 24”. 


Fig. 212 screwed end bronze 
check valve typifies R-P&C’s com- 
plete check valve line—furnished in 
iron, bronze or cast steel in sizes 
ranging from 4” to 24”. 


Which of these 


FREE TECHNICAL AIDS \\ 
do you want? 


R-P«C manufactures a complete line of valves 
the units above only begin to indicate 

the comprehensiveness of the R-P&C line. 

In addition R-P&C supplies complete 
technical assistance— provides every possible aid 
to assist the buyer in valve selection, 
installation and operation. A few of 

these technical aids are shown at right. 


Any of the above technical aids 
furnished promptly on request. 
Write R-P&C Valve Division, 
American Chain & Cable, 
Reading, Pennsylvania. 


Cast steel fittings, ells, tees, lat- 
erals, crosses, reducers—screwed or 
flanged ends. Furnished in a wide 
variety of sizes up to 24”, in pressure 
classes from 150 to 2500 Ibs. 


Forged steel gate valves, like 
Fig. 6056 above, are offered in sizes 
from 4” to 2” with flanged, screwed 
or welding ends. Pressure ratings 
range from 2000 psi at 190°F to 
380 psi at 1000'F. 


VALVE SELECTOR SLIDE RULE 
Handy selector slide rule gives all 
dimensions for iron body valves, 
steel valves in 150, 300, 400, 600, 
900 and 1500 Ib. classes. 


HOW TO SELECT VALVES 

17” by 11” wall chart lists principles 
to use in selecting valves for vari- 
ous applications... considers ef- 
fects of fluids, temperatures, pres- 
sures, sizesand service requirements, 
Glossary of valve terms included. 


HOW TO PROTECT YOUR VALVES 
17” by 11” wall chart lists 22 instal- 
lation and operation pointers to 
protect valves, get maximum life. 
Includes glossary of valve terms. 


HOW TO KNOW VALVES 

17” by 11” wall chart graphically 
shows appearance, construction, op- 
eration, recommended applications 
for gate, globe and check valves, 
cocks. Also National Safety Council 
operating recommendations. 


R-P<C Valve Division 


AMERICAN CHAIN & CABLE 


Reading, Pa., Atlanta, Baltimore, Boston, Chicago, Denver, Detroit, 


R-P.C 
valves 


Houston, New York, Philadelphia, Pittsburgh, San Francisco, 


Bridgeport, Conn. 





Now .. . for the first time you can get packaged new, wide-range service today from your 
boiler units in the wide range of capacities Powermaster representative. He will help you 
from 15 to 500 HP, with complete interchange- with recommendations and suggestions for 
ability of fuels...light or heavy fuel oil— selecting the most economical units to supply 
natural or manufactured gas—or combination steam or hot water requirements in any kind 
gas and oil...and you get this cost-saving of service—industrial plants, institutions, public 
advantage only with Powermaster Packaged buildings, schools, laundries, apartment houses, 
Automatic Boilers. Find out more about this hospitals, dairies, motels, and shopping centers. 


Model 3 Powermaster—Experienced-proved to 
be the standard of industry. These three 350 
HP units are supplying process steam at pres- 
sures up to 200 psi. with rapid response to 
load changes. 


Complete Fuel Flexibility: 
Light or Heavy Oil, Any Gas or Com- 
bination Oil and Gas. 
‘hoice of: 
Air Atomizing VORIFLOW Oil Burner 
Pre-Mix VORIFLOW Gas Burner 
Combination VORIFLOW Oil and 
Gas Burner—All Designed and Built 
by O&S. 
Full-Range Modulation with VORIFLOW 
Combustion. 
All Middle-Range and Large Capacities. 
Selection of Automatic Operating and 
Safety Controls. 


Instant Change from Fuel to Fuel. 


Send for bulletins describ- 
ing Model 3 and Model 4 


Powermaster units. 


ORR & SEMBOWER, INC. 


READING, PA. 
BUILDING DEPENDABLE BOILERS SINCE 1885 








..a choice of 





for 15 to 250 psi. steam or hot water 







150 


@ MoveL 4 HP RATINGS 


MODEL 3 HP RATINGS > | 








Model 4 Powermaster— Service-proved in 
wide variety of successful applications. 
These 40 HP units supply 15 psi. steam 
for heating. Simplicity of operation and 
controls is an important advantage. 


@ Choice of Fuels: 
Light Distillate —Natural Gas— Manu- 
factured Gas—Combination Oil 
and Gas. 

e Choice of: 
Mechanical Pressure Atomizing Oil 
Burner—Pre-Mix Gas Burner—Com- 
bination Oil and Gas Burner—All 
Designed and Built by O & S. 


e Simple On-Offand Low-Fire Start Burners. 


e Small and Popular Middle-Range 
Capacities. 

@ Selection of Automatic Operating and 
Safety Controls 


@ Quick Change from Fuel to Fuel. 


PACKAGED AUTOMATIC BOILERS 
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now 8 J\ 2 K was Lost Its BITE 


There is no doubt about it — the disposal of bark has always posed a serious problem, 
particularly to the paper pulp and lumber industries. Bulky, dirty, and moisture-laden, 
this ever-present waste material accumulates in veritable mountains at many mills 
and has generally been regarded as a headache. 

Sure — it can be burned and — until recently — has been, in cumbersome dutch 
oven furnaces with much difficulty and inefficiency. 

Now — with the availability of the C-E Bark-Burning Unit — “bark has lost its 
bite.” The secret is turbulent, suspension burning as illustrated on the opposite 
page and described below. 

This eminently successful unit is but another in a growing list of C-E developments 
which have solved difficult problems in the field of fuel burning and steam generation. 
Outstanding improvements in the methods of burning bagasse, furfural residue, black 
liquor and lignite, as well as the easy disposal of sewage and industrial wastes — to 
mention but a few — have not only proved practical but highly profitable. 

So if you burn bark, waste wood or other cellulose fuel, investigate the exceptional 
advantages of the C-E Bark-Burning Unit. Operating installations in various parts of 
the country are demonstrating its exceptional reliability and efficiency day after day, 
month in and month out. The experience and engineering competence of the C-E staff 
are freely available to you and your consultants. 


HERE’S HOW IT WORKS... 


“ 
Bark, wood waste, or other cellulose fuel is introduced into the furnace by special spreader units 
located considerably above grate level. At the same time, extreme turbulence is produced in the 
furnace by blowing tangentially directed streams of preheated air through rows of nozzles at 
various furnace levels as shown in the sketch above. On each alternate level the tangential action 
is in the opposite direction. 

Thus the fuel is fed into a zone of violently swirling air, preheated to a temperature of several 
hundred degrees. Under these circumstances, moisture evaporates almost instantly — and nearly 
all of the flash-dried fuel burns in suspension. The remainder falls to the grate in an even layer, 
where it is quickly consumed 

Both Eastern and Western waste woods are being burned with complete satisfaction by this 
Combustion equipment, and at substantial savings over any previous method. 


COMBUSTION ENGINEERING 


Combustion Engineering Building, 200 Madison Avenue, New York 16, N. Y. 


For more data circle 537 on Post Card 











GAS TURBINE 





progress report 


In the past year, G-k engineers 
have reduced the cost per hp of the 
G-k gas turbine—and boosted its 
efficiency an average of 11 per cent. 
You may be able to put this versa- 
tile prime mover to work provid- 
ing low-cost power for your plant. 


4 ~ ss 


Increased Efficiency, Versatility, 


12s GE GAS TURBINE IMPROVEMENT GE GAS TURBINE OPERATING RECORD 
120 (As of March 15, 1954) 


WS - 
TYPE OF | NO. OF | OPERATING 
SERVICE | UNITS | — HOURS 


LOCOMOTIVES 1 60,000 
POWER 
GENERATION 


GAS PIPE-LINE 
PUMPING 


PETRO-CHEMICAL 


| 
| 
| 


16 70,000 


| 38 150,000 
a 1 3,000 
TOTAL 


)F MAMI) LAS OM OD 
(JAN, = 100) 


GREATER EFFICIENCY AND LOWER COST PER HP, achieved UNEQUALED RECORD for operating hours and diversity of 
by improved design and manufacturing techniques were signifi ipplication shows versatility and dependability of G-E ga 


cant G-bk gas-turbine advances in 1953 turbine, gives G-E engineers vital data for future progre 











IDEAL FOR GAS PIPE-LINE compressor 
drives, 38 G-E gas turbines are now operating 
at stations similar to United Gas Pipeline 


Company's Napoleonville, La., station. 


Lower Cost Per Horsepower Mark 
G-E Gas-turbine Progress 


permanently mounted and = shipped sub- 


In less than five years, what was a completely new, 
un-tried prime mover has been shaped into a depend 
able, economical means of Already G-E 
turbines have racked up over 280,000 hours driving 


generating electric power, and 


power, 


railroad locomotives, 
turning high-speed compressors for gas pipe-line pump- 
ing and other industrial processes. 

In the past year alone, G-E engineers have reduced 
the cost per horsepower for the gas turbines an average 
of 26 per cent. In the same short span, they have 
hoosted efficiency an average of 1] per cent. 

Outstanding among recent improvements Is an inte- 


eral base on which the turbine and its auxiliary equip- 


ment are 
stantially reducing installation costs. 

How could all this happen? General Electric, leader 
in the design and manufacture of both steam turbines 
and jet engines, was well equipped to develop the com- 
bustion gas turbine. Now, with thousands of hours of 
operating experience already accumulated, and with a 
factory designed exclusively for their manufacture. 
G.E. is leading the way in the gas turbine field. 

I you would like more information on the gas turbine. 
contact your nearest G-k Apparatus Sales Office or write 
to General Electric Company, Section 255-10, Schenectady 
>, New York. 


Y yp 
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SOLVE EVERY TEMPERATURE INDICATING 


i 
AMERICAN i: 


MARWELL 


OR RECORDING PROBLEM... 


Dial Thermometers 


Industrial 


Electronic Recording Thermometers Glass Thermometers 
Temperature Indicators 


and Recorders 


Speco AMERICAN THERMOMETERS 


Maintenance of product quality ... precise 
cost control... protection of equipment. 
For whatever reason consistently accu- 
rate temperature indication or recording 
is vital to your operations, choose the best 
American Thermometers and Tempera- 
ture Measuring Instruments. 
Unlimited application — determined by 
the type of instrument and requirements 
is evident in the following broad speci- 
fication information: 
TEMPERATURE RANGES: Minus 100°F. to 
plus 3000°F. 
TYPES OF ACTUATION: Mercury, vapor 
pressure, gas, bi-metal and thermo- 
couple. 
REMOTE INDICATION OR RECORDING: 
For measurements up to 250 feet from 


the temperature source, accurate mer- 
cury-actuated instruments’ are avail- 
able with famous “Magic Pulse” 
self-compensating capillary tubing. To 
indicate or record process temperatures 
at one or more points a considerable 
distance from the temperature source, 
American Temperature Transmission 
Systems provide maximum accuracy. 


Materials of the highest quality, advanced 
design, and precision workmanship as- 
sure perfect performance in the severest 
applications. The wide variety of types, 
temperature ranges, and means of actua- 
tion make it easy to select the proper 
American Thermometers and Temperature 
Measuring Instruments for your specific 
needs. Write for catalog. 


FOR THE BEST SERVICE, buy through your Industrial Supply Distributor. He has 
the experienced organization and carries adequate stocks to meet your most 


exacting requirements and at low cost. 


9) INSTRUMENTS 


A product of MANNING, MAXWELL & MOORE, INC. stratford, CONNECTICUT 
MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES,’ CONSOLIDATED’ 
SAFETY AND RELIEF VALVES, AIRCRAFT PRODUCTS. BUILDERS OF “SHAW-BOX” AND ‘LOAD LIFTER’ 

CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 
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the chorce 


was right {7 


When a prominent North Carolina community converted its power plant to 
diesel operation, it called in Sinclair Lubrication Engineer Jim Holt 
for his recommendations on proper lubricants. 


Mr. Holt reports, “I recommended Sinclair RUBILENE”. My previous experience 
convinced me that this diesel lubricating oil would provide maximum wear protection 
for this power plant’s six 1000 K.W. diesel engines. RUBILENE also guards against 
sticking rings and prevents excessive wear of cylinders, pistons and other moving parts 
operating continuously for long periods. 


“RUBILENE was the right choice,” Mr. Holt continues. “After 33,000 hours of aear-continuous 
operation, bearings show very little discernible wear — and there’s not a sign of erosive 

or corrosive action. Oil consumption is remarkably low, considering the prolonged 

operating hours under overload. All six 1000 K.W. engines, with a total output of 6400 K.W 
per hour, use a total of only I barrel of oil a day!” 


Why not give a Sinclair Lubrication Engineer the chance to help solve your lubrication 
problem. There’s no obligation. Contact your local Sinclair office or write 
Sinclair Refining Company, 600 Fifth Avenue, New York 20, N.Y. 


SINCLAIR DIESEL LUBRICANTS 
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YARWAY MARCHES IN THE 
KEELER “PACKAGE” PARADE 


p.- 


@® Among other marks of quality on package 
boilers that “roll out” of E. Keeler Company’s 
plant—are Yarway Blow-Off Valves. 
Keeler knows what many other boilermakers know 
that a good package-type boiler is better when 
equipped with Yarway Seatless Blow-Off Valves. 
Over 15,000 boiler plant operators also know and 
appreciate Yarway Blow-Off Valves . . . their 
simplified design, dependable operation, long life, 
low cost maintenance. 


Want more details? See Yarway Bulletin B-426. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 


blow-off valves 
- OrWER YARWAY PRODUCTS 


HIGH PRESSURE BLOW-OFF VALVES | STEAM TRAPS 
WATER COLUMNS and GAGES | STRAINERS 
LIQUID LEVEL INDICATORS and RECORDERS | SPRAY NOZZLES 
EXPANSION JOINTS | DIGESTER VALVES 
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Fig. 1. Usual method of providing control current 
s to tap bus at the most convenient points without 
considering the advantages of being able to 
isolate circuits at later date when fault finding 
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Fig. 2. Installing disconnect switches to isolate 
sections of a control wiring system greatly eases 
the work of locating faults in future years. Both 


polarities should be disconnected by each switch 


Segregate Control Circuits 


A few isolating switches in the 
proper places will save you a 
lot of time, trouble and money 
when locating ground faults 


' NE of the most irritating trou 

bles for the maintenance elec 
trician is the ground fault in a con- 
trol system. When a ‘‘ground’’ is 
known to exist, it seldom requires 
immediate shutting down of the power 
equipment but it must be removed as 
early as possible because of the likeli- 
hood of more serious trouble later, 
such as the occurrence of a similar 
fault of opposite polarity. 

Those concerned with maintenance 
know well the effort and time which 
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By E. H. STIVENDER ° 


can be consumed in a search for the 
point of fault, and with the increas 
ing use of autematie control these 
problems will keep increasing. 

The usual way to locate a ground 
fault is to wait until the power equip 
ment is shut down, then in the limited 
time allowed, painstakingly isolate 
one circuit after another by un- 
bolting, and separating connections 
progressively or at random, continu 
ally checking with test lamps, volt 
meters, magnetos, meggers or bat- 
tery-bell sets, until by the process of 
elimination the faulty circuit is iso- 
lated, the fault found and corrected, 
then going back and restoring the 
disconnected circuits. Maybe during 
this process the fault will appear to 
change from one polarity to the other 


because of the changes in relative 
resistance. During these times one 
wishes very much that some _per- 
manently installed isolating switches 
had been installed to quickly limit 
the possible location to a small num- 
ber of circuits. 

Figure 1 shows a simple control 
supply layout using d-c. Ground 
indicating lamps are shown connected 
to the control bus. The branch wiring 
1, 2, 3 is connected solidly to the bus 
and farther out there will probably 
be many connections for other ap- 
paratus, wherein one polarity will 
come from one branch and the other 
polarity from another branch, This 
arrangement is all right until faults 
appear. 

Figure 2 shows the same kind of 
system with isolating switches in 
each of the three branches 1, 2, 3. 
If there are no interconnections be- 
tween branches farther out, as men- 
tioned above, the installation of these 
switches is simple. If there are, and 
that seems to be usual unless early 
precautions are taken, they must be 
changed to get true isolation and 
thereby the full benefit of the isolat- 
ing switches. This is frequently hard 
to do after an installation is com- 
pleted. 

Switches should be regular knife 
switches with no fuses. Fuses for this 
application are likely to cause more 
trouble than they would prevent. 
The resistors shown connected in 
each branch are for discharge protec- 
tion, to prevent high momentary 
voltages when a switch is opened in 
an inductive circuit. Their value in 
ohms should be roughly two or three 
times the circuit resistance during 
operating conditions. They must be 
rated for continuous duty. The main 
switch at the left is shown with dis- 
charge contacts to take care of highly 
inductive shunt field circuits. This 
discharge resistance should be about 
twice the resistance of the complete 
circuit and have a current rating 
equal to that of the circuit but with 
five or ten seconds time duty rating. 
(Resistor banks in the load circuit, 
such as those for d-c motor starting, 
need not be considered because they 
are noninductive. ) 

In selecting the loads to be grouped 
on a given isolating switch, there is 
no preferable pattern. In general, the 
more isolating switches, the better 
for the maintenance man, but there is 
a reasonabie limit. Schemes used 
have put trip circuits on one switch, 
closing circuits on another, field cir- 
cuits on another and miscellaneous 
on another. This is done only in order 
to give names to the branch circuits. 
Any other grouping is equally good 
so long as the branches are truly 
isolated in both polarities when a 
switch is opened. Fig. 3 is an ex- 
ample. The switches should be plainly 
marked with a diagram conveniently 
at hand to quickly determine what 
circuits are being disconnected when 
a given switch is opened. 

ALE. 
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Caribou Integrates Steam, 


New 125,000-ib-per-hr pressurized oil-fired boiler and 12,650-kw 
turbine generator added to interesting installation at Caribou, 
Maine, where a small steam plant, a diesel plant and a hydro 
plant sit side by side and provide reliable and economical power 
over 3600 sq miles in northeastern Maine and New Brunswick 
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Fig. 1. Caribou No. | turbine generator, 7500 kw 
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Fig. 4. Longitudinal section showing existing boiler No. 1 and new pressurized boiler Unit No. 2 
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Fig. 2. Three of the five diesels in Caribou plant 
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Fig. 3. Condenser for the No. | turbine generator 
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Fig. 5. Cross-section through boiler Unit No. 2 and turbine-generator No. 2 soon to be installed 
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Diesel & Hydro ni 


Fig. 6. At Caribou, Maine, here are the 1000-kw hydro plant, out near end of dam, 8100-kw diesel plant left center, 7500-kw steam plant right in which 
second 12,650-kw unit will soon be in service. This side-by-side, three plant development is unusual, has many operating advantages. It feeds a large area 


By M. S. BLACKWELL’ 


( NE OF the most unusual and 
interesting utility power devel- 
opments in the country is that of 
Maine Public Service Company at 
Caribou, Maine, about 11 miles 
northeast of the company’s head- 
quarters, at Presque Isle, Maine. 
The Caribou installation consists of 
three generating stations located right 
alongside each other on the bank of 
the Aroostook River at Caribou, as 
shown in Fig. 6. These are: a 7500-kw 
steam electric generating plant where 
a new unit is being installed, a 
10,000-hp diesel engine plant and a 
1000-kw hydroelectric plant. 

These plants all feed power into 
the company’s system, which serves 
an area of about $600 square miles 
in the northeastern part of Maine, 
including the famous potato-growing 
county of Aroostook. The system 
also supplies power to part of New 
Brunswick through a subsidiary com- 
pany, Maine and New Brunswick 
Electrical Power Co., Ltd., which 
has a hydroelectric plant at Tinker 
on the Canadian side of the Aroostook 
River about 3 miles from Fort Fair- 
field. On the south, there is an inter- 
connection with the Bangor Hydro- 
electric Co. system. 
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At present, one of the most impor- 
tant developments in the system is 
the expansion of the Caribou steam 
plant, on which construction will 
begin this spring. This incorporates 
some unusual features that will be 
described. 

At the Tinker hydro plant, two of 
the 2000-hp water wheels have been 
rebuilt by their manufacturer in such 
a way that each will deliver 150 kw 
more than before. This remodeling 
involves an interesting method of 
modifying the speed rings of the units 
without removing them from their 
settings and this will be described in 
a subsequent article. 

The dam at Caribou, originally 
built in 1887, was completely rebuilt 
in 1950-1953 and this too will be 
described in another article. 

The part of the Caribou develop 
ment that arouses greatest interest 
among power engineers is the new 
steam station, the first unit of which 
went into operation in 1950. It con- 
tains a single 7500-kw steam turbine 
generator supplied with steam by 
a single boiler. The station is ex- 
tremely attractive both inside and 
out. Exterior is of fabricated in- 
sulated aluminum panels with wide 
vertical flutings. The self-supporting 
steel stack, mounted on the roof, is 
painted with aluminum. 


The interior of the station is very 
attractive with walls and all equip- 
ment painted a leaf green, tomato 
red concrete floors and hand-rails 
enameled black. There is no division 
between boiler and turbine room; 
the operators supervise all operations 
from control panels between boiler 
and turbine. All equipment is laid 
out with plenty of space for conven- 
ience in operation and maintenance 
and proper stairways and gratings 
for good access to all parts. 

The existing steam station, com 
pleted in 1950, was described in 
detail by Edward H. Barry, mechani 
cal engineer in charge of design for 
Stone & Webster Engineering Corp., 
designers and constructors of the 
station, in an article in Powerfar, 
Autumn 1951 and also in Combus 
tion, November 1951. The latter 
includes a complete list of equipment. 

General arrangement of the existing 
station is shown in Figs. 1, 4 and 5. 
The turbine generator is a standard 
Elliott 7500-kw, 9375-kva, 0.8-pf, 
13,800-v, 3-phase, 60-cycle, 3600-rpm 
machine with direct-connected ex- 
citer. It is supplied with steam at 
600 psi, 825 F by a Combustion 
90,000-lb-per-hr two-drum bent-tube 

*Vice-President and General Manager, 


Maine Public Service Co., Presque Isle, 
Maine. 
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Fig. 7. Here is the heat balance for the proposed new 12,650 kw Unit No. 2 at Caribou. It is simple 
shows four stages of extraction feed heating including deaerator but without employing an evaporator 


boiler with its water-cooled furnace. 

The existing boiler and plant are 
designed so that coal can be burned 
if desirable in the future. Overhead 
coal bunker is installed and space 
left for installation of future coal- 
handling equipment. Below the unit 
space has been provided for future 
ash hopper and handling equipment. 
A spreader stoker is installed in this 
boiler. 

Up to now, however, only Bunker 
C oil has been burned in this unit, 
using four mechanical atomizing burn- 
ers with variable orifices and constant 
oil pressure, the burner operating 
levers being interconnected mechani- 
cally for operation by the combustion 
control. 


Steam Air Heater 

On the foreed draft fan, inlets are 
arranged so that air can be drawn 
from outside the building in winter 
and warmed by a steam air heater, 
to prevent heater corrosion of the 
tubular flue gas air heater. In sum- 
mer, air is drawn from inside the 
building to aid ventilation. A me 
chanical dust collector is installed, 
the internals of which have been 
omitted until such time as the boiler 


operates on coal 
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The main turbine condenser is 
shown in Fig. 3. Feedwater heating 
is by three extraction heaters and 
the boiler economizer, final feed tem- 
perature being 350 F. Two boiler 
feed pumps supply the boilers. Make- 
up is treated by a zeolite softener. 
All auxiliaries are motor driven. 


Second Unit Design 

In designing the second unit for 
this steam plant, Stone & Webster 
have incorporated some outstanding 
new equipment and some features 
designed to reduce costs. The building 
will be extended in the open space 
towards the diesel plant. A 10,000- 
bbl oil tank, formerly located bet ween 
the steam and diesel plants, has been 
moved across the railroad track, by 
unique methods to be shown in 
another article. There is room in that 
space for the second unit and for a 
third future unit when needed. 

The outstanding new feature will 
be a Combustion boiler designed for 
pressurized firing, see Figs. 4 and 5 
This boiler will burn only oil; no 
coal burning equipment will be in 
stalled. Only a foreed-draft fan will 
be used; no ID fan will be installed 
A steam air heater will also be in- 
stalled on this FD fan inlet, similar 
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Showing how new turbine generator No. 2 for Caribou will be end-to-end with Unit No. | 


Although 
this 
from 


to that on the first unit 
No. 1 boiler has an economizer, 

equipment has been omitted 
Y ) 


vO. 

Although this boiler will 
have a capacity of 125,000 |b per hr, 
about 14 more than the first boiler, 
it is smaller and lower, hence the 
building height and cost will be 
reduced. The second boiler will be 
supported on the steel work at the 
bottom and provision will be made 
for vertical and horizontal expansion 
of the entire unit. 


second 


Fuel Oil Burning 

This second boiler will be equipped 
with tangential manually-tiltable com- 
bination mechanical and steam atom- 
izing burners at the four corners of 
the furnaces. In this boiler, the firing 
rate will be controlled at all four 
burners at all loads within their 
range. Mechanical guns will be used 
during the heavier loads. At lighter 
loads, individual burners may be cut 
out or guns switched from mechanical 
to steam atomizing. Under either 
load condition the boiler will be under 
automatic combustion control. Tilt- 
ing burners will help at all loads. 

Variable return oil system will not 
be used. Control will be obtained 
by adjusting the pressure of the oil 
supply at the burners. Provision will 
be made for future installation of a 
wired television set which will enable 
the operator at the control panel to 
observe the burner flames. Bottled 
gas will be used for burner ignition. 
To supply air for sealing inspection 
doors against the pressure in the fur- 
nace, two new air compressors will 
be installed. 

Bunker C fuel oil is stored in two 
10,000-bbl tanks across the railroad 
tracks from the plant. A third 5700- 
bbl tank supplies fuel oil to the Diesel 
plant. 

Oil is delivered by tank car or 
tank truck from which it is pumped 
underground to the steel storage 
tanks. It is withdrawn from these by 
a primary oi! pumping and heating 
system and pumped through a sec- 
ondary heating system to the burners. 
An automatic oil-fired package boiler 
supplies low-pressure steam to heat 
the station when steam extracted 
from the turbines is not available 
during shutdowns. 

Turbine generator No. 2, like No.1, 
will also be an Elliott unit but of 
12,650 kw capacity. The two units 
will be arranged end to end, with 
steam ends facing each other, as 
in Fig. 8. Condenser, and extraction 
feedwater heater arrangement on the 
main operating floor will be essen- 
tially the same as for Unit No. 1. 

Condenser circulating water for 
Unit No. 2, as for Unit No. 1, will be 
drawn from the river above the dam 
through an intake located in a small 
inlet from the river shown at the 
lower right in Fig. 6. Warm circulat- 
ing water discharges downstream 
from the intake but above the dam. 
An electric fish screen protects the 
intake, continued on page 130 
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Detect BF Pump Load-Drop 
Cavitation Mathematically 


Sudden load drops on steam tur- 
bines can lead to pressure decay 
conditions in the deaerating 
heater capable of causing cavi- 
tation in the BF pump. This arti- 
cle tells how to detect those 
conditions mathematically in a 
non-recirculating system and how 
to correct them. Next month an 
article will be devoted to the 
recirculating feedwater systems 


By DR. S. BARON * 


I FFECTS OF sudden load changes 
4 on centrifugal boiler feed pumps 
in steam turbine plants were described 
very clearly and concisely at the 
First Annual Meeting of the Ameri- 
can Power Conference of 1952 in a 
paper presented by I. J. Karassik, 
G. S. Bosworth and B. J. Schmid. It 
was apparent that a mathematical 
treatment of this behaviour would be 
valuable to steam designers since it 
would permit investigation of their 
own systems without experimentation. 

This article presents such a mathe- 
matical analysis for non-recirculating 
pump systems by means of equations 
derived for pressure decay in the de- 
aerating heater. These equations per- 
mit direct solutions for the heater 
pressure required to prevent cavita- 
tion conditions, and also solve for 
actual heater pressures for the same 
time intervals. 


Effect of Load Drop 

Before considering the mathemat- 
ical aspect of the problem, it would 
be helpful to review the system’s be- 
haviour under sudden load drop. 
Abrupt reduction of load on the tur- 
bine would result first in a sudden 
drop in turbine stage pressures. The 
steam bleed line from the turbine to 
the deaerating heater is equipped 
with a check valve which prevents 
overspeeding of the turbine through 
feedback of steam in the heater, so 
heat stored in the heater cannot be 
dissipated rapidly by flashing. Heater 
pressure would decay (or gradually 
diminish), however, because the in- 
flows of condensate from the low- 
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Fig. 1 Non-recirculating BF 


pump diagram relating areas 
the factors in 


Table |) 


of system with 


those areas (list in 


pressure heaters and drains from the 
high-pressure heaters will eventually 
be cooler and will decrease the heater 
temperature and vapor pressure. 

Conditions at the boiler feed pump 
inlet will lag behind those in the 
heater because of the so-called “resi 
dence time’”’ of water in the suction 
piping. This means that water en- 
tering the pump during this period 
will have one vapor pressure while 
that in the heater will have some 
lower vapor pressure, hence a lower 
heater pressure. If this difference in 
pressures is great enough to cause the 
actual NPSH (net positive suction 
head) at the pump inlet to fall below 
the required value for that pump 
operating at that inlet temperature, 
cavitation can be expected in the 
pump. At its best, this means limita- 
tion of pump capacity and severe vi- 
bration. If the amplitude of vibration 
exceeds the running clearance, galling 
and seizure of the rotating parts can 
result. 

If the mathematical analysis indi- 
cates that cavitation conditions exist, 
recommendations at the end of this 
article will help in planning design 
changes without resorting to expen- 
sive experimentation. 


Assumptions 

Certain reasonable assumptions 
must be made concerning the be- 
haviour of the system during load 
drops if that behaviour is to be ex- 
pressed mathematically. These as 
sumptions are: 

1. Condensate, drain and _ feed- 
water flows immediately change to 
their designed or expected flow rates 
at the instant the load drops, 

2. Enthalpies of condensate and 
drain flows will remain at the high- 
load condition until water in the lines 
at load drop has had time to flow into 
the heater. From this time on, their 
enthalpies will be at the low-load con- 
dition. The time for the volume of 
each line to flow through that line at 
its low-load rate is its residence time 

\t), and the residence times of the 
two lines are not necessarily the same. 

3. Mean enthalpy in the feedwater 
storage tank during pressure decay 
in the heater corresponds to that at a 
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Table |. Factors used in calculation of pressure 
decay and cavitation condition in non-recirculating 
feedwater system. Source data is given in notes 


Source 
(See 
Notes) 


Description 





Volume of drain piping 
from h-p heater fol- 
lowing decerator, to 
the decerator (cu ft). 
Volume of condensate 
piping from |-p heater 
before the deaerator, 
to the deaerator (cv 
ft). 

Volume of suction pip- 
ing from deaerating 
heater storage tank 
outlet to BF pump inlet 
(ew ft). 

Volume of water in stor- 
age tonk (cu ft). 

Drain flow from h-p 
feedwater heater (ib 
per hr). 

Condensate flow from 
l-p heoter to deaerat- 
ing heater (ib per hr). 
Feedwater flow (Ib per 
hr). 

Entholpy of h-p heater 
drains (Btu per Ib). 
Enthalpy of condensate 
(Btu per Ib). 

Enthalpy of feedwater 
in storage tonk (Btu per 
Ib). 

Density of feedwater in 
the storage tank (ib per 
cu #1). 

Heater pressure, actual 
or required as noted 
(psio). 

Vapor pressure of feed. 
water at BF pump inlet 
(psia). 

Net positive suction 
head required (ft), 
Static head at pump 
inlet less pressure drop 
in suction giping (ft). 











General Subscripts; 
G = High-load condition. 
L = Low-load condition. 


c= Cc d. 4, Aisi 


D = Droins condition. 








Notes; Sources of data. 
1. Data from plant layout drawings. 
2. Date from plant feedwater heat bol- 
ance. 
3. Data from pump performance infor- 
mation. : : 
. Data from saturated steam tables. 
. Calculated (see Table ii), ~ 


ae 
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Table ti. Equations for the solution of progressive 
pressure decay in a non-recirculating system when 


its residence time At; is longer than the time At 


Equation 1. Enthaipy in storage tank 
from t= Otot = At. expressed in Btu 
per Ib. (At t = Ate, hy = xe.) 


K, K, 
h, = (hu x,"* “Kit T K, 


Equation 2. Enthalpy in storage tonk 
from t= At to t= Ath) expressed in 
Btu per Ib. (Att = Atp, hy = hyr.) 
K 


Ky >! 
hy = (hy. je Kiaty + 


in which At’ = Aty Do. 


Equation 3. Enthaipy in storage tank 
from t= Atr — Atp expressed in Btu 
per ib. (Att = Atp hy = hyp.) 
Ky Kit 
h 
(hyp x,/° K, 


— — ~> 


aan a 
Equation 4. Simplified equation for 
enthalpy in storage tank throughout pres- 
sure decay, or from t= 0 to t = Aty, 
expressed in Btu per Ib. 

Ky 


Ky, 
h, = (hea x* Kit 4 . 


Equation 5. Foctor expressed as 
ciprocal of hour. 
(Oy, + Ci) 

QR. 
Equation 6. Foctor expressed os 
per ib-hr. 


kK, = 


(Cube + Ovdpa) 
an, 
Equation 7. Factor expressed as Btu per 
Ib-hr. 
+ Dy hyn) 
QR, 
Equetion &. Factor expressed as 
per Ib-hr. 


Cih 
Ky oUt 


(Cuber, + Orb) 

OR. 
Equation 9%. Required heater pressure 
expressed in psia. 


Ky = 


¥ 
NPSH h,) —— + 
, 144 


Equetion 10. Residence time of con 
densate piping expressed in hours 
Q Rec; 
Ci 
Equation 11. Residence time of drains 
piping expressed in hours 
Q: Ro 
0; 
Equation 12. Residence time of feed 
pump suction piping expressed in hours 
QR, 
Ww) 


P, (required) 


M, 


Jp = 


Me, 
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Fig. 2. Results of example in Table lV show actual pressure below required between 0.05 and 0.225 hr 


point midway between the top water 
level in the tank and the tank outlet. 
enthalpies at the surface and at the 
outlet differ from the mean enthalpy 
by their hydrostatic heads. (Enthal 
pies of the water at different pressures 
are obtained from the saturated 
steam tables. ) 

1. The density and level of feed- 
water in the storage tank is constan 
during the decay time of the deaerat- 
ing heater pressure. 


Equation Factors 

Factors entering into the equations 
are listed and identified in Table I 
Some of these factors and their effects 
further explanation, however, 
if their importance is to be appre 
ciated. Residence times for conden- 
sate and drain lines, for example, are 
important because the rate of cooling 
and thereby pressure decay increases 
as each of these times is passed. Con 
when the condensate 
residence time is less than that of the 
drains. At the residence time of the 
condensate line (At the total flow 
into the heater changes from a mix 
ture of condensate and drainage both 
at their high-load temperature to a 
mixture of condensate at its low-load 
temperature and drainage at its high- 
load temperature. At the residence 
time for the drain line \tp), the 
flow into the heater becomes a mix- 
ture of both flows at their low-load 
temperatures, 

In cases when the residence time of 
the drains is less than the condensate, 
the flow at Atp 
mixture of condensate at 
temperature and drains at 


need 


sider a case 


consists ol a 
high-load 
low-load 


total 


Table iil 


Pp 
P (actual) P 


(psio) (psia) (psia) 


temperature. Finally at At., the total 
flow is a mixture of condensate and 
drains at the low-load temperature. 

Residence time in the pump suc- 
tion piping (At,) is most important 
because a given enthalpy in the 
heater at a given time is character- 
istic of the enthalpy at the pump 
suction after a lapse of time equal to 
\t,. Total decay time (Atp) is that 
time at which the mean enthalpy of 
the heater becomes stabilized at low- 
load conditions after a load drop. It 
is not calculated directly, inciden- 
tally, but is obtained by substituting 
the known value of final enthalpy and 
other known data into Equation 3, 
Table LI. 

It will be noticed that in Table II 
there are several different equations 
for the solution of enthalpies. The 
enthalpies noted, however, are for 
different time intervals and are based 
on conditions existing when At, is 
less than Atp. Equation 1 solves for 
h,., and can only be applied for values 
of At between t 0 and t \t 
Equation 2 solves for hy» and can 
only be applied for values of t be- 
tween t \t. and t \tpy. Equation 
3 solves for h, and can only be used 
for values of t between t \tp and 
t \ty, or the stabilized low-load 
condition. 

Equation 4 in Table II represents 
a shortcut or simplified version of the 
preceding step-by-step calculations. 
It is applicable for all values of t be- 
tween t 0 and t \te. Though it 
is less precise, discrepancies between 
its results and those of the stepwise 
calculations are on the conservative 


side and are safe. Turn to page 72 


Tabulated results of pressure decay calculations for non-recirculating pump in Table IV. 


Required 
r t + Aty 
NPSH P. (hrs) 
(ft) (psia) 


Temp. 
(F) (Ib /cu ft) 


18 41.2 .079 
18 39.2 115 
17 30.4 .158 
16 20.4 .229 
15 11.3 .338 
14 6.1 -429 
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Table IV. Example showing the application of equations in Table Il to a no-recirculating boiler feed pump system as the plant undergoes sudden load drop 


EXAMPLE: A 40-44 MW turbine generator, 1250 psig, 950 F throttle 
conditions, operating at 44,000 kw, underwent a sudden load drop to 
10,000 kw. Heat balances for this machine and its fw heating cycle provide 
the following data 


Enthalpy at 
10 MW 
(Btu per Ib) 


Enthalpy at 
44 MW 
(Btu per Ib) 


Flow at 
10 MW 


Fluids (Ib per hr) 


C; 80,000 heG 198 hor, 132 
8,000 | hgp = 260 hp 183 
88,000 | hig 250 dl 173 


Condensate 
Drains D; 


Feedwater WwW) 
| 


From the layout drawings of the unit, the following data are known: (Refer to 
Table | for meaning of symbols.) 
Q 48 cu ft; Qy 36 cu ft; Qy 120 cu ft; Q, 500 cu ft; h, = 40 ft; 
level of water in storage tank =8 ft. Assume average density constant and 
an average between initial and final conditions 
CALCULATIONS: With the preceding data, first calculate the values of 
factors required in the enthalpy equations then for required and actual 
pressures. 
Step 1. Residence times At,, Aty), \tw, and values for At';) are found 
as follows 

A. Residence time of condensate piping 


1 
QR ®( So1sa) 
ee 80,000 


B. Residence time in drains piping 


] 
6 
QpRp ( caizas) 
D; 8,000 


C. Residence time in boiler feed pump suction piping 


= 0.0356 hr 


Atp = = 0.259 hr 


] 
120 
QwRs ( 0.01727 
\tw = . 
Ww; 88,000 
D. Additional residence time of drains piping over condensate piping 
Atp Mtyy — Ate 0.259 — 0.0356 = 0.223 hr. 


E. Additional residence time of suction piping over condensate lines 
At’ My \t 0.079 0.0356 0.0434 hr 


= 0.079 hr 


Step 2. Find the average density of feedwater between initial and final 
feedwater enthalpies (hy. 250 Btu per Ib and hy; 173 Btu per Ib) 


as follows: 


lescae) ; F aa) 


‘ 2 
Step 3. Find the values for K,, K., K;, and K, as follows 
(Dy, + Cy) 80,000 + 8,000 1 
2.98 ( ) 
QR, 500 59.0 hr 
(Cy hu; + Dphpx;) (80,000 X 198 + 8,000 » 
= 
QR 500 59.0 


59.0 Ib per cu ft 


A. Constant K 


260) 
B. FactorK, = 


608 Btu per Ib-hr 


(Cy hy Dyhyx;) _ (80,000 X 132 8,000 260) 


° Ky = 
ehtaeccadass QR. 500 X 59.0 
428 Btu per Ib-hr 


(Ci hey 
D. Factor K, = 


8,000 
59.0 


Di hpi) _ (80,000 X 132 183) 
QR, = 500 
408 Btu per Ib-hr 
Step 4. Find the mean enthalpies of condensate and drains mixtures at 
t 0,t \t. and t itr, as follows 
608 
2.98 
, 428 


x = 204 Btu per Ib 
K 

K 

K, 2.98 

K 

K 


A. 


= 143.5 Btu per Ib 


, _ 408 


= = 137 Btu per Ib 
2.98 


c. 


Step 5. Find the mean enthalpy in the storage tank at t 
and t \ty, as follows 


K 
. Att = At.,h (hxc; } ; 
A 4 K - K 
A2.98 X 0.0356) 1 904 = 245.5 Btu per Ib 


= (250 — 204)e 
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F Ky K; i 
B. Att Vos hep (h, P a x and At';) = 0.223 hr, so 


hip = (245.5 — 143.5)e 42-98 X 0.223) 1 143.5 = 196.1 Btu per lb 


Ks 


Cc. Att iw, 4 
K; 


k,! , 
0.0434 hr and hi = (hyo xl Kit 


(245.5 — 143.5)e {2-98 X 0.0434) + 143.5 — 233.0 Btu per ib 
Step. &. Find the total time (\ty) required, for the deaerating heater pressure 
to decay to the low-load condition. Equations 3, Table Il, applies for this time 


interval and hy; is known to be 173.0 Btu per lb from the data, so Atyp is 


determined as follows: 
Ky Ky ‘ 
(h D )e Kit hp e Kite 
K Ky K, Ky 
eK Atp K; 


e tr» K, 


(196.1 137)e (2.98 X Aty) 
therefore 173 \. 137 
e (2.98 X 0.259) 


(59. 1)e~2-98Aty 137)0.461 


0.461 59.1 
This expression can be solved logarithmically or with handbook tables to 
0.425 hr 


4 173 
137, or, e72-98Aty 7 = 0.281 


give At; 
Step 7. To provide a fairly even distribution of data for charting across the 
full scale of time in Fig. 2, solve equation 2 for t = 0.150, and equation 
3 fort 0.350, as follows: 
A. if ¢t 0.150, At’ 
therefore, equation 2 is written 


(2.98 


0.150 MM, 0.150 0.0356 = 0.1144, 


0.0044) 


143.5 216 Btu per Ib 


hep (245.5 
B. ift 


(196.1 


143.5)e 
0.350, equation 3 is written 


(2.98 0.350) 
0.259) 


137)e 
e (2.98 


137 182.2 Btu per Ib 


Step 8. Find the mean heater pressure (P,.) at each time interval. Enter the 
saturated steam tables with the mean heater enthalpies (h,) for those times. 
Tabulate this information as shown in Table Ill. 


Step 9. Find the heater pressure (P, actual) at the different times by sub- 
tracting the pressure of the hydrostatic head (above the point at which 
the mean pressure P, was determined) from P,. In this case the head factor 


8 
is 2 4 ft, or 1.6 psia. Therefore, P, actual P 1.6. Values are listed 


in Table Il and plotted against time in Fig. 2. 


Step 10. Find the vapor pressure of water at the pump inlet (P,,,) for the 
different times by adding the pressure of the hydrostatic head to the values 
of P, for the different times. Therefore, Py, P. 1.6. Values are listed in 
Table lil 


Step 11. Find the temperature and density of water at the pump inlet for 
the different times by entering the saturated steam tables with the values 
of P,,, just obtained and finding the corresponding values. List these in Table 
i. 


Step 12. Find the required heater pressures (P,), corresponding to the tem- 
peratures just obtained, by applying equation 9, Table Il, as follows: 

A. Att O, temperature 281 F, and from the performance curve for 
the pump in this example (not shown) it was found that the required NPSH 
for this temperature is 18 ft. Density (obtained and tabulated in Step 11) 
for this temperature is 57.8 Ib per cu ft and P,,, obtained in Step 10 is 50 
psia. Elevation h, 40 ft, from original data obtained from the layout 
drawings. Equation 8 is therefore written 


57.8 


P., (required) (18 40) + 50 41.2 psia 


B. Repeat this procedure for t 0.0356, +t 0.079, 1 0.150, 
t 0.259, and t 0.350, using data from the corre-ponding lines in Table 
il. Values of P, (required) corresponding to these times in the left-hand col 
umn of Table Ill are calculated and listed. (The calculations are repetitive 


and are not shown here.) 


Step. 13. Since all values of P, (required) are calculated on the basis of 
residence times at the heater, it is necessary to introduce the residence time 
in the suction piping (At.) to make the data apply at the pump inlet. P, 
(required), therefore, is plotted against t + At,, which values are listed in 


the right-hand column of Table Ill 


Step 14. Two curves are now plotted on Fig. 2; one is P, (actual) relative 
to time, and the other is P, (required) relative to time. It will be noted that 
between t 0.05 hr and t 0.225 hr, the actual pressure is less than the 
reavired oressure; hence, cavitation conditions exist for that period of time, 
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Mean enthalpies of the mixed flows 
of drains and condensate at different 
values of t are represented by 

K; 

K, 

K 

K, 

K, 

K, 
Equation 4 uses the latter quan- 
tity for all values of time between 
t 0 and t Ste. This means that 
Equation 4 assumes that both drains 
and condensate lines feeding into the 
feedwater heater are instantly filled 
with waters at the low-load tempera- 
ture condition when the load on the 
turbine drops. This admittedly is not 
true, but the assumption results in 
errors only on the safe side. If the 
stepwise calculation is carried out, it 
might be wise to repeat the calcula- 
tions using Equation 4 as a check 
against initial accuracy. 

For the case when Atp is less than 
At., the equations of Table II can 
still be applied provided the flows D 
and C and the subscripts D and ¢ are 
interchanged wherever they appear. 
In this case, Equation 1 would apply 
between t 0 and t Atp; Equa- 
tion 2 would apply between t Atp 
and t At.; and Equation 3 would 
apply between t At, and t Atp. 

Table I, which lists the symbols 
used in these equations, also indi- 
cates the source of values for these 
factors. Dimensional factors can be 
obtained from the system layout 
drawings, whereas flow and condition 
data can normally be otained from 
the plant heat balance data. Vapor 
pressures are obtained from the satu- 
rated steam tables in dny good hand- 
book, 

Net positive suction head required 
for the boiler feed pump under the 
different flow and temperature condi- 
tions is obtained from the perform- 
ance curves of the pump under study, 
with particular attention being given 
to the temperature corrections. Values 
of NPSH used in the example in 
Table IV are obtained from curves 
not shown in this article. 


(t 


t Q Atp), and 


t lip 


Plotting Results 


Values obtained for time, mean 
heater pressure, actual heater pres- 
sure, vapor pressure, temperature, 
density, required NPSH, and re- 
quired heater pressure are tabulated 
as shown in Table III. A final column 
is added at the right to show the time 
(t) plus residence time in the suction 
piping (At). 

With results tabulated in this man- 
ner, plot the actual heater pressure 
(fourth column) against correspond- 
ing values of time (first column). This 
is the picture of pressure decay within 
the heater. Next, plot the values of 
P, (required) against values of time 
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in the right-hand column. This is the 
picture of safe or non-cavitating 
heater pressure throughout the decay 
time, based on safe values of NPSH 
at the pump inlet at various times. 

When the “required”’ pressure line 
falls below the ‘“‘actual’”’ pressure line, 
cavitation will occur. In the example 
plotted in Fig. 2, this occurs between 
t 0.05 hr and t 0.225 hr. 

There are many possible methods 
to correct the design conditions that 
produce cavitation in the example. 
Though they apply in principle to all 
similar systems, these methods are 
given here as they would affect the 
Table IV. 


system given in 


Corrective Measures 

Increasing the storage capacity of 
the deaerating heater would also in- 
crease its heat storage capacity and, 
therefore, slow down its pressure de- 
cay. In the example, if the storage 
capacity were increased to 1250 cu ft, 
the heater pressure would be 42.8 psia 
after 0.079 hr. Since this pressure is 
greater than the required heater pres- 
sure of 41.2 psia, cavitation in the 
boiler feed pump would be avoided. 

A second method would be to de- 
crease the residence time of the boiler 
feed pump suction piping (At,). The 
shorter this period of time, the less 
will be the difference in pressure be- 
tween the heater pressure and the 
feedwater vapor pressure at the 
pump at any instant. This can be 
accomplished by a careful layout of 
the piping to assure the shortest run 
possible, and sacrificing some addi- 
tional pressure drop for smaller- 
diameter piping. A small change in 
residence time would be very effective 
in correcting cavitating conditions. 
With a residence time of 0.050 hr 
instead of 0.079 hr, for example, the 
heater pressure would be 41.9 psia, 
which again is greater than the re- 
quired 41.2 psia. 

A third method, and one generally 
used in power plant design, is increas- 
ing the height of the deaerating 
heater or, conversely, lowering the 
pump elevation. Greater values of h, 
in Equation 9 would result in lower 
values of P, (required), or required 
heater pressure. Increasing the heater 
elevation, however, would increase 
the residence time in condensate, 
drain and feedwater suction piping. 
The increase in residence time in the 
condensate and drain lines is desira- 
ble, but it is undesirable for the suc- 
tion piping. Assuming the piping, and 
thus the residence time, is increased 
in proportion to the increase in heater 
elevation, the required heater pres- 
sure in the example would be 29.1 
psia for an elevation of 70 ft and a 
residence time (At,) of 0.138 hr. The 
heater pressure at this same instant 
would be 30.1 psia, so cavitation in 
the pump is not likely. 

Other methods to offset cavitating 
conditions are: 

1. Injecting cold water into the 
boiler feed pump suction. 

2. Install a heat exchanger in the 
suction line of the feed pump with 


feedwater cooled by the condensate 
before it enters the deaerating heater. 

3. Injecting high pressure steam 
into the deaerating heater when the 
heater pressure drops below some 
predetermined value. 

4. Install anti-flash baffling which 
channels water from the top of the 
storage tank to the pump suction 
rather than from the bottom of the 
storage tank. By this method, lower- 
temperature water with lower vapor 
pressure will be available at the 
pump suction and reduce the required 
heater pressure by the difference in 
hydrostatic head in the storage tank. 
Since the feedwater enters the pump 
suction line at the top of the storage 
tank, however, the length of the suc- 
tion piping and therefore the resi- 
dence time At, will increase and off- 
set to some extent the gain due to 
lower vapor pressure. 

Methods 1 and 2 effectively reduce 
the value of the P,, factor in Equa- 
tion 9, thereby resulting in a lower 
required heater pressure. Method 
3 prevents heater pressure decay, 
thereby preventing possible pump 
cavitation by maintaining constant 
heater pressure even during load 
changes. Method 4, during pressure 
decay, directs the water directly to 
the pump suction, reducing the vapor 
pressure at that point and thereby 
reducing required heater pressure; it 
also increases suction residence time 
with the attending disadvantages. 


Effect of Evaporators 

If the system includes an evapora- 
tor and it is in operation during a 
drop in turbine load, the pressure of 
the deaerating heater will decay at a 
slower rate. Cycles in which the 
evaporator is arranged to pass vapor 
from the shell to the deaerating 
heater are equivalent to systems in 
which the storage capacity is in 
creased. The volume of heater water 
in the evaporator is additive to the 
stored deaerating heater water. Cy- 
cles in which the evaporator is de- 
signed with an evaporator condenser 
in the condensate line which enters 
the deaerating heater are equivalent 
to systems in which hotter conden- 
sate is dumped into the heater, thus 
their decay rate is decreased 

For design purposes, therefore, 
since the evaporator does not usually 
operate at all times, calculations 
should not be based on conditions 
with the evaporator in operation. 
This could lead to a design which 
allowed cavitation during load drops 
with the evaporator shut down. 

Steel in the shell of the deaerating 
heater storage tank acts as a heat 
reservoir much as the stored water 
does. Generally the weight of the 
steel is a small percentage of the 
weight of the water, therefore its 
effect is negligible. It can be taken 
into account, however, by multiply- 
ing the weight of steel by the ratio of 
specific heat of steel to the specific 
heat of water (about 0.12) and adding 
the value obtained to Q,R, of Equa- 


tions 5, 6, 7, and 8 of Table II. 





ls Your Chain Drive in Good Shape? 
Check this Chart for Trouble, Cause, and Cure 


SYMPTOMS POSSIBLE CAUSES 


Misalignment. 

Too little or too much slack. 
None or improper lubrication. 
Loose casing or bearings. 
Chain or sprockets worn. 


Excessive Noise 


Wear on chain side- Misalignment 


bars and sides of teeth 


Poorly fitting sprockets. 
Severe overloads. 
Chain worn overlength. 


Chain climbs sprockets 


Chain speed too high for the pitch 


Broken pins and rollers 
Shock or suddenly applied loads. 


Incorrect or worn sprockets 
Heavy and tacky lubricants 


Chain clings to sprockets 


Long centers or high pulsating loads. 
Too much slack. 


Chain whip 


Misalignment 
Improper lubrication. 


Chain gets stiff 


REMEDIES 


Check alignment and correct. 

Adjust centers for proper chain slack. 

Lubricate—following instructions on pages 14 to 24 inclusive. 
Draw up all bolts and brace casings if necessary 

Reverse * or replace if necessary. 


Remove chain and correct alignment of the sprockets and shafts 
Turn sprockets and chain”* or replace if necessary 


Reduce load if possible—lubricate driven machine 
Replace with a new chain. 


Use chain of shorter pitch of equivalent or greater strength. 
Avoid shocks—easy starts give long life 


Turn sprockets and chain “or replace if necessary 
Clean chain and sprockets and lubricate correctly 


Reduce centers when possible or install a chain take-up or idler sprocket. 


Check sprocket and shaft alignment and correct. Replace damaged chain. 
Remove chain, clean, and relubricate, Reduce load when possible. 





Excessive overloads. 
Corrosion. 


Broken sprocket teeth Obstruction 


Cotters come out 


or foreign material in chain case. 


Vibration and centrifugal force. 


Protect chain with case if possible . . 


regularly. 


Check chain clearances 


or clean and lubricate chain 


Drain and clean chain case. 


Static Charges Might Cause 
Turbine Bearing Failures 


\ ‘TITHIN a year after the installa- 
‘ tion of a 5000 kw turbine-genera- 
tor unit at a generating station, the 
thrust bearing failed. This led to the 
discovery of an unusual case of static 
charges in the machine. 

The thrust bearing, three main 
bearings and a bearing on the out- 
board exciter connected to the main 
shaft by an insulated coupling were 
found to be pitted and etched. Driv- 
ing gears of the oil pump showed the 
same condition. The pitting and etch- 
ing on the bearings had the appear- 
ance and usual characteristics at- 
tributable to circulating currents in 
the bearings, except that bearing 
areas which did not contact the jour- 
nals were also affected. 

A companion turbine-generator 


unit of the same age and design was 
then examined. It was found to be 
pitted and etched in a similar manner. 

Because of the early thrust failure 
and the unusual factors in the case, 
it was evident that special efforts 
should be mace to uncover the source 
of the attack on the bearings. Ac- 
cordingly a thorough study, con- 
ducted principally by the turbine 
manufacturer, was started. 

Bearing pedestal insulation was 
checked and found to be in good 
condition, Trial and error tests of 
the oil for acidity, temperature condi- 
tions and cavitation due to excessive 
air content failed to throw any light 
on the cause. The possibility of cur- 
rents flowing in the building structure 
and finding their way into the tur- 


Turn chains over so heads of cotters are on inside nearest shafts. 


Courtesy Chain Beli 


bines through pipe lines, etc., was 
discounted. 

An oscillograph test was used to 
determine whether shaft voltages to 
ground were present. This test re- 
vealed that voltages were not only 
present but would build up to be- 
tween 180 and 210 volts and then fall 
off to zero. The cycle would then be 
repeated. The oscillograph showed 
d-c static voltage on the rotor, 
whereas the normal shaft current 
usually found on rotating fields is 
a-c current. 

It waz finally concluded, according 
to The Locomotive, that the trouble 
did not originate in the generator 
ends of the units, but in the steam 
turbines, because without excitation 
on the generator the static voltage 
could be built up on the rotor by 
rapidly accelerating the speed of the 
turbine when bringing it up to nor- 
mal speed. 

In an endeavor to arrest the at- 
tack, even though the cause had not 
been fully established, a grounding 
brush (of silver bearing material for 





STATIC CHARGES 





(Continued) 


good contact and longer wear) was 
installed at No. 2 bearing and con- 
nected to the generator end bell. 
This produced some improvement 
but the results were not entirely 


satisfactory. 

It was learned from engineering 
papers that similar difficulties ex- 
perienced with English installations 
are believed to have been caused by 
static charges generated in the lower 
stages of the steam turbines. These 
static charges reportedly develop 
only under certain conditions of load, 
pressure, vacuum and temperature; 
but build-up of charges cannot al 
ways be determined in advance or 
duplicated at will. 

One case reported in a foreign en 
gineering paper concerned difficulty 
experienced with a turbine-generator 
unit after it had been in service for 
several years. A badly worn thrust 
bearing was found upon inspection 
and was renewed. The replacement 
bearing lasted less than two weeks. 
Another new bearing was installed, 
but lasted no longer. Use of an os- 
cilloscope then disclosed a continual 
build-up and discharge of static 
charges and this was corrected by 
grounding the turbine shaft at No. 1 
bearing. 

It is said that several of the leading 
manufacturers in Great Britain have 
now standardized on the use of 
grounding brushes connected be- 
tween the turbine shaft and bed 
plate at the outboard end of No. 1 
bearing. 

Because of the successful results 
reported, this method of grounding 
the shafts was applied to the two 
5000 kw units in questions. Extension 
stub shafts were installed at the 
turbine ends of the main shafts. These 
stub shafts were silver plated and 
equipped with silver-bearing brushes. 
All parts affected by pitting and etch- 
ing were then replaced with new. 
Thus equipped, the units were tested 
in service and it was found that 
build-up of static charges no longer 
occurred, 

Apparently little is known about 
the cause and nature of these static 
charges at the present time. How- 
ever, grounding the shaft at No. 1 
hearing seems to be a cure for the 
trouble, 

If the presence of static charges is 
suspected to be the cause of bearing 
troubles in a turbine-generator unit 
and shaft currents cannot be detected 
with usual instruments, an investiga- 
tion by use of a high resistance volt- 
meter, such as a Simpson Analyzer, 
or tests with an oscilloscope or os- 
cillograph may disclose the presence 
of such charges. An investigation of 
this kind should be conducted over a 
considerable period of time before 
concluding that these static charges 
do not exist, because the charges may 
occur only periodically. 
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Fig. |. Variation of horsepower and pressure with volume for vane axial fan 
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Variations in operating conditions can produce startling changes in 
fan power required. Before choosing a fan make sure that you know 
what changes may occur and also how the fan will react to them 


By JOHN F. TOBIN ° 


N DELIVERING a certain volume 

of air or gas from one point to an- 
other fans do work requiring certain 
input horsepower. By definition of 
James Watt, inventor of the steam 
engine, some two centuries ago, a 
horsepower is 33,000 ft lb per min, 
which he determined experimentally 
as the capability of a good horse 
which his engine replaced. 

This basic formula converts, for fan 
cfm x Pressure 
6356 x Efficiency 
where cfm is the actual volume of air 
or gas in cu ft handled per min, pres- 
sure is either static or total! pressure in 
inches of water, 6356 is a constant, 
and efficiency is either static or me- 
chanical depending on whether static 
or total pressure is used. This formula 
for fan horsepower is similar to the 
one for a hydraulic pump which is 
; gpm x Head x Specific Gravity, 
'P 3960 x Efficiency 
which uses a different constant value. 
Because the head is measured in 
terms of the liquid pumped, the spe- 
cifie gravity value is needed. In fan 
work the pressure is measured in a 
liquid gauge reading in inches of wa- 
ter not in head of the air pumped, so 
densit y of air does not appear directly 
in the horsepower formula. If a liquid 
with a density other than water is 
used in the pressure gauge, the scale 
should be corrected to water for use 
in above fan horsepower formula. 


calculations, to hp = 


Volume Is Actual Volume 

In using this formula the volume 
is always the actual volume at oper- 
ating conditions of density, tempera- 
ture and altitude. Based on constant 
system and constant fan speed the 
density is a factor only so far as it 
changes the system pressure in direct 
proportion to density change (volume 
remains unchanged). Consequently, 
the horsepower input to fan will vary 
directly with air and/or gas density. 
Generally static pressure and static 
efficiency are used in the formula 
where the terms pressure and effi- 
ciency appear. Static efficiency values 
as given in the following table may 
be used as a guide for the various fan 
ty pes: 

Per cent 

Type of Fan Static Efficiency hp Curve Type 
Propeller . ‘ 20-40 
Tubeaxial . , 30-50 A 
Vaneaxial 50-65 
Radial Blade. ... 55-70 
Radial Tip...... 55-70 
Forward Curved 55-75 


Backward Curved 60-80 Cc 
The first three fan types (A) have 
horsepower curves similar to those in 
Fig. 1. Both pressure and _horse- 
power curves rise similarly with re- 


duced volume and drop with in- 
creased volume. These fans develop 
pressure as a component of blade 
angle and velocity. The reaction of 
the developed pressure tends to wind- 
mill the wheel backwards against 
rotation, increasing the torque and 
required horsepower with increase in 
pressure. The pressure reaction on 
the wheel is felt in the fan bearings. 
The axial thrust imposed on the fan 
bearings can be very great on large 
fans at high pressure, requiring spe- 
cial thrust bearings. 

The second group of three fan 
types (B) have horspower curves 
similar to those in Fig. 2. In these 
centrifugal fans the pressure and 
horsepower curves are reversed. At 
or near point of minimum volume the 
pressure is maximum and horsepower 
minimum. At point of maximum 
volume the pressure is minimum and 
horsepower maximum. 

The third fan type (C) has a horse- 
power curve as in Fig. 3. This re- 
sembles Fig. 2 from zero volume to 
the recommended operating point. 
From then on it drops in a manner 
similar to Fig. 1. This characteristic 
has created a layman’s term of ‘‘non- 
overloading type fan” which inci- 
dentally has its maximum horsepower 
near the point of maximum efficiency. 

In a previous article the effect on 
capacity, due to 50 per cent error in 
pressure specified, was shown for the 
three basic centrifuga! fan types as 
described above. The effect on horse- 
power for the same fan selections, un- 
der similar excessive error of pressure 
selection, is given in tabular form be- 
low: 


Radial 
Blade 


Forward Backward 
Curved Curved 


D—50 per cent 


over pressure 
per cent decrease 
in volume 
per cent decrease 
in HP 
E—50 per cent 
under pressure 
per cent increase 
in volume 30 36 18 


per cent increase 
in HP 25 43 0 


All ef the basic types under condi- 
tion ‘‘D”’ require an increase in speed 
and approximately 50 per cent more 
power if the specified air quantity 
must actually be delivered through 
a duct system which has 50 per cent 
more resistance than first estimated. 

An excessive amount of additional 
capacity cannot be tolerated because 
only so much air is needed for com- 
bustion, air conditioning, heating, 
ventilating or process work. If con- 
dition “E”’ should exist the fan vol- 
ume must be brought back as near 
as possible to the design value either 
by reducing the speed or by partially 


closing the inlet vanes or dampers. 

The backward curved blade fan 
has the least variation in volume and 
horsepower under conditions of “D” 
and “FE”. The penalty for this char- 
acteristic, however, is a high tip 
speed approximately 40 per cent 
greater than the radial blade fan and 
approximately 80 per cent greater 
than the forward curved blade fan. 
High fan wheel tip speed introduces 
undesirable factors which should be 
evaluated carefully for each separate 
application. 

Experienced fan engineers use all 
three basic fan types. Each has its 
place but must be properly considered 
as to its operating pressure and need 
of overload protection in case condi- 
tion “D” or “E” develops. Proper 
motor controls will protect the motor 
and proper fan controls will prevent 
excessive fan volume and hp. Fans, 
like any other machines, must be 
under complete control at all times to 
properly perform as required under 
varying volume, pressure and density 
conditions. 


Smaller Frame Sizes 

Most fans today are driven by 
electric motors. There is a growing 
tendency towards the use of smaller 
frame sizes and totally enclosed de- 
signs having little or no overload 
capacity. Fans under 100 hp are com- 
monly V-belt driven and fans requir- 
ing over 100 hp are generally direct 
connected, V-belt drives require ap- 
proximately 5 per cent of the motor 
horsepower in the integral frame sizes 
and approximately 10 per cent in the 
fractional horsepower sizes. There- 
fore, it is well to select motors at 
least 5 per cent over the calculated 
fan power load if direct. connected 
plus 10 per cent if V-belt driven and 
over 1 hp —- and plus 15 per cent over 
if V-belt driven with a fractional 
horsepower motor. 

The motor must be able to start 
the fan and bring it up to full speed 
as many times an hour or day as re- 
quired. This was not a problem in 
the old days, but the demand for 
larger diameter and heavier and 
higher speed wheels frequently im- 
poses a heat load on the motor beyond 
its capability for frequent starting. 
Special motors are sometimes re- 
quired to start large fans, however, 
standard motors with fluid drives 
are being widely used for this purpose. 
The combination of standard motor 
with fluid drive has the added ad- 
vantage of stepless adjustable speed 
fan operation in addition to its ability 
to start a heavy load. 

Do not let the shape of the fan 
horsepower curve mislead you into 
an improper fan type selection. Do 
not motor the fan too closely because 
unforseen density changes will affect 
any type of fan horsepower directly 
and line voltage variations will af- 
fect the motor’s capacity. 


*Manager, Western Division Power 
Equipment Manager, American Blower 
Corporation 
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Paul J. Grogan’s* Graphical Solutions for Power Engineers 


Figuring Combustion 
Air-to-Fuel Ratios 


Jip THEORETICAL and actual 
air-to-fuel ratios for various steam- 
ing fuels may be determined from the 
accompanying graphical construc- 
tion. The only data necessary for 
these determinations are the chemi- 
cal composition of the fuel and the 
excess air supplied for proper com- 
bustion. Knowing the above, this 
construction may be applied for any 
common fuel over a wide range of 
combustion conditions. 


Theoretical Air Requirements 

While fuels occur in the three 
forms of matter and exhibit a variety 
of physical and combustion proper- 
ties, their compositions are really 
very much alike. Steaming fuels quite 
generally consist of combustible car- 
bon, hydrogen, and sulfur, with vary- 
ing quantities of oxygen, nitrogen, 
ash, and moisture. Carbon, hydro- 
gen, and sulfur are consumed in 
chemical reactions resulting in the 
formation of carbon dioxide, water 
vapor, and sulfur dioxide. The in- 
complete combustion product, car- 
bon monoxide, has been overlooked 
in this discussion. The oxygen in the 
fuel is assumed to have played an 
earlier role of combining with hydro- 
gen to form carbohydrates. The oxy- 
gen and a certain portion of the 
hydrogen are therefore considered 
to be inert. 

The theoretical air to fuel ratio 
for a given fuel may be determined 
from the following equation: 

W. = 11.52C + 34.56(H — O/8) 

+ 4.3258 

where 
pounds theoretical air per 
pound of fuel 
pounds of carbon per pound 
of fuel 
pounds of hydrogen 
pound of fuel 
pounds of oxygen per pound 
of fuel 
pounds of sulfur per pound 
of fuel 


The validity of the equation above 
may be checked with any standard 
reference. The decimal fractional 
composition of the fuel may be taken 
from any ultimate analysis. It is inter- 
esting to note that the theoretical air 


per 


requirements determined from the 
above may be upon any of the com- 
mon bases of reporting fuel analysis. 
The decimal composition of the fuel 
may be dry, as-received, as-fired, or 
combustible base. The pounds of the- 
oretical air determined from the 
above will be upon the corresponding 
base. 

Example I: 
fuel composition: carbon 
drogen 0.05, oxygen 0.08, sulfur 

0.02, determine the theoretical 
pounds of air required per pound of 
fuel, 

Enter the chart at 70 per cent 
along the carbon scale at the bottom. 
Follow reference line “A” to the 
heavy reference line corresponding 
to “zero per cent” sulfur, “zero 
per cent”’ hydrogen, and “zero per 
cent” oxygen. The pounds of air 
necessary for complete and perfect 
combustion of the carbon may be 
read along the left-hand scale. The 
portion of the equation “11.52C” 
has been solved. In this instance, 
11.52(0.7) equals 8.06. 

Return now to the intersection 
of line “‘A”’ and the heavy reference 
line. By shifting slightly to the 
right to 2.0 per cent sulfur and 
returning again to the heavy refer- 
ence line, the influence of ‘4.32S”’ 
has been taken into account. 

Next, follow line “‘B”’ horizontally 
to the left until the line of 8 per cent 
oxygen is intersected. This step has 
the effect of accounting for the 
oxygen in combination with a portion 
of the hydrogen in the fuel. Move up 
the chart along line “C” to the 
intersection with the line represent- 
ing 5 per cent hydrogen. Follow line 
“DPD” to the left-hand scale. The 
problem solution is read as being 
slightly over 9.5 pounds of theoretical 
air required per pound of the given 
fuel. 


Given the following 
0.70, hy- 


Actual Air Requirements 

There is considerable practical 
merit in a plan which makes it 
possible to determine actual air re- 
quirements in terms of known fuel 
characteristics. A family of lines 
has been included on the “ Air-to- 
Fuel’’ chart which makes it possible 
to accomplish this objective. The 


relationship between theoretical and 
actual combustion air may be ex- 
pressed by introducing an excess air 
quantity: 
Wis W,.(1 XS), where 
Win actual pounds of dry com- 
bustion air supplied per 
pound of fuel 
W theoretical pounds of com- 
bustion air required per 
pound of fuel 
XS decimal fraction of excess 
air required for proper 
combustion. 


Varies In 
cent to 


The per cent excess air 
practice from a few per 
perhaps as much as 100 per cent. 
Both the type of fuel and the class 
of fuel burning apparatus have an 
influence upon this variable. 

Example 2: What is the actual 
air to be supplied per pound of coal 
in Example 1, above, if the necessary 
excess air for good combustion is 
50 per cent? 

Begin where line “D”’ intersects 
the line of 50 per cent air. 
Proceed upward along line “E”’ and 
read the desired answer along the 
top scale as being 14.3 pounds actual 
air required per pound of fuel. 


eXCeSS 


Application to Liquid Fuel 

As an exercise, you should attempt 
to use the construction to determine 
the theoretical and actual air require- 
ments for an oil containing 85 per 
cent carbon and 12 per cent hydrogen 
with no appreciable oxygen and sul- 
fur. Assume the fuel is burned with 
20 per cent excess air. 

Answers of approximately 14.0 and 
16.8 air-to-fuel may be checked by 
the equations as well as the chart. 


* Chairman, Department of Engineer- 
ing. and Director of Engineering Insti- 
tutes, University Extension Division, 
University of Wisconsin. All republica- 
tion rights reserved by author 


NOTICE! 


If you wish extra copies of Paul 
Grogan's ‘'Graphical Solutions” 
articles, you may obtain them by 
writing to The Editors, POWER 
ENGINEERING, or by filling in its 
title on the prepaid card else- 
where in this issue. The series 
will eventually deal with most of 
the power engineer's problems. 
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CLOSED HEATERS 
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Diagram to illustrate simple oper 


ycle for boiler feedwater heating Fig 
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Study Feedwater 
Heater Drain 


Pump Systems 


First of two articles describing heater drain pump 
systems and explaining points to watch when 


choosing new drain pumps or checking to be sure 
that the ones you have are right for your system 


By T. W. EDWARDS 


ee STEAM-ELECTRIC 
generating stations use a wide 
variety of boiler feedwater heaters. 
These heaters are used to pre-heat 
the boiler feedwater prior to its intro 
duction into the main steam gen 
erator. Heat for their operation is 
usually derived from steam extracted 
at various pressures from intermedi 
ate stages of the main turbine. This 
steam is partially, if not fully, con 
densed in the heaters, and its latent 
heat of evaporation is imparted to 
the feedwater. 

In general, there are two types of 
boiler feedwater heaters, i.e. the open 
type and the closed type. In the open 
type, the extracted steam mixes inti- 
mately with the feedwater, heating it, 
condensing, and passing out of the 
heater with it. In this type of heater, 
there are no separate drains. In a 
closed heater, on the other hand, 
the exchange of heat from the ex- 
tracted steam to the boiler feedwater 
is accomplished through the use of a 
system of tubes. The heater physi- 
cally resembles a condenser although 
certain types of closed feedwater 
heaters are vertical. The extracted 
steam and the boiler feedwater never 


come into direct contact; and the 
steam condenses merely by loss of its 
latent heat of evaporation and col- 
lects as liquid drains in a hot-well at 
the bottom of the heater. It is these 
drains which must be deal¢ with. 
Since they contain heat and pressure 
energy, they cannot be allowed to go 
to waste, but must be reintroduced 
into the feedwater cycle. Further, 
these drains are actually treated 
water which has been deaerated and 
which, if wasted, would have to be 
replaced, incurring added and un- 
necessary cost. 

Two basic methods are available 
for returning these heater drains to 
the boiler feed cycle. Since they are 
at, or very close to, saturation tem- 
perature and pressure, they can be 
flashed into the steam space of a 
lower pressure heater through a trap; 
or they can be pumped into the feed- 
water system at some higher pressure 
point. Also, it is possible to use a 
cycle which combines these two meth- 
ods in the various heaters. The choice 
between these methods usually de- 
pends upon heat balance considera- 
tions. General heater and boiler feed- 
water arrangements selected in the 
preliminary planning stage will often 
dictate to a large degree the method 
ol re-introduction to be used: 1.e, 
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2. Diagram showing simple closed cycle for feedwater heating system 


flashing the drains to a lower pressure 
heater condenser (some 
times called “casecading’’), or pump- 
ing them to a higher pressure point 
in the boiler feedwater system. 

In any particular closed heater 
drain application, the choice between 
draining the heater by means of cas- 
cading to a lower pressure heater or 
pumping the drains to a higher pres- 
sure point in the boiler feedwater 
cycle is rarely clear cut. All aspects of 
these two methods together with the 
advantages and disadvantages of 
each must be fully investigated. 
Then the decision must be made 
based upon this individual unit in- 
vestigation. In general, however, cas- 
cading does have the disadvantage 
of loss of heat energy which occurs 
in flashing to a lower pressure heater; 
and especially in the case of low 
pressure heaters, the piping required 
may become excessively large. How- 
ever, no power is consumed. In pump- 
ing the heater drains directly into 
the boiler feedwater system, on the 
other hand, heat is conserved, pipe 
sizes required are more reasonable; 
but power is consumed. 

There are two basic classifications 
into which all feedwater heating 
cycles fall: 


or to the 


1. The “open” cycle is one wherein 
there are one or more open heaters in 
addition to the closed heaters. At 
least one of these open heaters will 
be of the deaerating type. As well as 
having the function of heating the 
feedwater, it serves to remove dis- 
solved air and other gasses. 
2. The “closed”’ cycle, on the other 
hand, involves no open heaters. All 
heaters are of the closed type previ- 
ously discussed. Deaeration is ac- 
complished solely within the main 
condenser which is specifically de- 
signed to perform this additional 
function. 

A simple open system is illustrated 
in Fig. 1 and a simple closed system 
Worthington 
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Fig. 3. Diagram showing how pump pressure increases with increase in flow Fig. 4 


is illustrated in Fig. 2. It should be 
noted here that initially we will deal 
only with the heaters and heater 
drain pumps located between the 
condensate pump and the main boiler 
feed pump. Later in the article we 
will mention special considerations 
involved in the high pressure heaters 
located after the main boiler feed 
pump. It can be seen that in an open 
system, boiler feed pump suction 
pressure is a function of the water 
level and pressure in the deaerating 
heater located just prior to it. There 
is storage capacity in the deaerating 
heater which can absorb slight varia- 
tions in feedwater flow through the 
system. Hence, the condensate and 
heater drain pumps located prior to 
the main boiler feed pump may be 
individually controlled by means of 
throttle valves. 

Thus they operate against a system 
characteristic which can be termed 
normal. Fig. 3 shows such a hy- 
draulic system wherein the pressure 
against which the heater drain pump 
must operate increases with increased 
flow. The heater drain pump should 
be selected to produce sufficient dis- 
charge pressure to overcome this 
system pressure at rated station load 
corresponding to maximum heater 
drain flow. At lighter station loads, 
where heater drain flow is reduced, 
the pump capacity is often controlled 
by means of a discharge throttle 
valve. This valve produces an added 
friction loss in the system as shown in 
Fig. 3; and is usually actuated by a 
float in the heater hot-well, set to 
maintain a constant hot-well level 
regardless of station load. Other meth- 
ods of control such as an automatic 
bypass in the discharge, are fre- 
quently used. Also, capacity control 
through limited NPSH (Net Positive 
Suction Head, i.e. pressure at pump 
suction) can be utilized where pumps 
specifically designated for this are 
used. 

In aclosed system, however, boiler 
feed pump suction pressure is a func 
tion of condensate pump discharge 
pressure less friction losses through 
piping and intermediate closed heat- 
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ers. Discharge throttle valves on the 
condensate pump and heater drain 
pumps are usually omitted, and no 
storage capacity is available as there 
was in the case of the open system. 
These factors produce an entirely 
different system pressure character 
IStic. 

For example, let us take point A 
in Fig. 2. The pressure here, and 
therefore the pressure against which 
the heater drain pump must operate, 
is equal at any load to the discharge 
pressure developed by the condensate 
pump less friction losses prior to 
point A. As the station load decreases, 
the flow naturally decreases, and the 
pressure at point A will increase rap- 
idly due to the cumulative effect of 
the following two factors: 

1. Condensate pump discharge pres- 
sure increases with decreased flow. 
2. Friction losses through heaters 
and piping prior to point A decrease 
with decreased flow. 

Therefore, since the increase in 
pressure at point A which occurs with 
decreasing station load is the sum of 
these two factors, the system pressure 
curve produced at point A is very 
steep and increases rapidly with de 
creased flow, as shown in Fig. 4. 
Frequently this increase from normal! 
load to minimum load will be of the 
order of 100 per cent. 

Since the heater drain pump must 
be capable of overcoming this system 
pressure under all load conditions, its 
head-capacity characteristic must 
also be very steep, and it must be 
capable of producing a pressure at 
least equal to the system pressure at 
all capacities. The ideal heater drain 
pump in a closed system would be 
one having a head-capacity charac 
teristic which would parallel and 
slightly exceed this system-head curve. 
Frequently it is not possible to attain 
this steepness in practice since other 
more necessary hydraulic character- 
istics must prevail, i.e. high heads 
per stage, low specific speeds, and 
reasonable pump efficiency. This 
steepness, which would be so desir 
able, would be more likely found in a 
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Curves showing rapid rise of system pressure with decreased flow 


centrifugal pump of relatively high 
specific speed and low heads per 
stage; in other words, in a pump 
which is wholly unsuitable for heater 
drain service. In a subsequent issue 
we will continue this discussion. 


Air Conditioning and 
Voltage Unbalance 


JOLTAGE unbalance aggravated 
by the widespread use of air con- 

ditioning use of single phase and 
three-phase electrical current from 
a single supply, was discussed before 
AIEE by A. S. Anderson, Ebasco 
Services, and R. C. Ruete, General 
Electric Co. 

They reviewed the problem that 
arises from the widespread utility 
practice of serving both single-phase 
and three-phase loads simultaneously 
from 120-240-v four-wire delta sec- 
ondary circuits. The practice creates 
unbalanced load on the three-phase 
portions of the power system, hence 
customer service voltages on these 
systems are generally unbalanced to 
some degree. 

“Tt is customary, however,” they 
said, “for manufacturers and many 
utility engineers to assume that the 
supply voltage is balanced in magni- 
tude and phase angle. In many cases 
of unsatisfactory motor operation, 
the utility has been blamed for un 
balanced voltage where other devia- 
tions from,rated conditions fre 
quently not under control of the 
utility also existed. Large utility in- 
vestments in transformer capacity 
have been made in innumerable such 
instances where the cost of other cor- 
rective measures would have resulted 
in lesser costs and more satisfactory 
installations. Acceptance of some de- 
gree of voltage unbalance as a fair 
allocated apportionment of the sery 
ice factor resulting in a reasonable 
approach to a minimum overall cost 
for all concerned should be the aim of 
a representative national group.” 





40 TONS AT 500 MPH 





100 mw turbo-generator at 3600 rpm has same kinetic energy as 
a 40-ton aircraft at 500 mph. At this speed a faulty overspeed 
device means disaster. Here’s how one large power company makes 
sure its overspeed protection equipment is always in perfect order 


They thought this 
turbine unit had 


Overspeed 
Protection 


Are You 


Sure of 
Yours? 





fea independent means of posi- 
tively preventing turbine over- 
speed must be available at all times. 
If either the main speed governor or 
the overspeed trip are ineffective in 
preventing overspeed, the turbine 
must not be operated until tne trouble 
is corrected. Both must always be 
kept in ideal condition, and this 
applies, of course, to both sets of 
valves (stop and inlet) they actuate. 
Overspeed can be so destructive that 
never ought one mechanism be trusted 
to avoid it. 

Any irregularities in the main 
speed governor, safety governor, re- 
lay oil system, or the throttle, inlet, 
intercept or dump valves, must not 
be allowed to continue. Experience 
proves that a combination of unusual 
circumstances may occur that will 
permit destructive overspeed. T'wo 
independent governors, both in per- 
fect condition, and two independent 


sets of valves, also in perfect condi- 
tion, are the minimum requirements. 

Principles in testing the overspeed 
governor are as follows: 

Frequency: often enough to in- 
sure proper functioning at all times. 
Some manuals urge once-monthly 
checking. This monthly checking 
ought be done in the case of all units 
equipped with oil or weight-tripping 
devices. At least twice-annual actual 
overspeed testing should be done, as 
should checking after any work has 
been done on any of the governor 
parts, or the turbine has been over- 
hauled. The trip mechanism should 
be used for every shutdown and valve 
closures confirmed. 

2. Previous inspection of governor 
parts: all parts should be known to 
be in good condition. 

3. Previous trial of valves: the 
stop valve should be tripped shut 
twice from its wide-open position to 





insure that it wiil function properly 
when the test is run. The inlet and 
reheat valves should be observed to 
work freely. 

4. Reliable speed measurement: 
two, and preferably three reliable 
speed measurements should be taken 
or observed. Each observer must be 
able to communicate promptly with 
the engineer at the governor. 

5. SLOWLY increase the speed 
above the normal, NEVER exceeding 
the established tripping speed, (usu- 
ally 10% above normal speed) whether 
the trip functions or not. Learn cause 
of any irregularities, however slight, 
and report. 

6. Insure that all valves (stop, all 
inlet, intercepting and dump valves) 
close rapidly and completely upon 
tripping. Time, with a stop watch, 
from tripping to complete closure of 
throttle valve. All valves should have 
accurate and reliable indicators show- 
ing open and closed positions, and 
should close completely within one 
second. 

7. Inlet valve leakage: since this 
can overspeed turbines, ability of 
the unit to hold its normal speed at 
no-load when other conditions favor 
overspeeding should betested monthly 
or at least upon every outage when 
stopping. With no load, full steam 
pressure and full vacuum (all condi- 
tions same as loss of field current 
when under load) insure that the 
regulating valves, alone, can hold 
speed from exceeding normal rpm, 
with the stop valve adequately open 
to give normal boiler pressure on the 
inlet valves. 

Omission of generator fans, hydro- 
gen cooling, and improvement of 
glands, bearings, and oil] pumps have 
reduced rolling resistance to ex- 
tremely small values. Very small 
openings in inlet valves offer adequate 
leakage area for high pressure steam 
to slowly overspeed modern units. 

8. Record tripping speed, whether 
all parts functioned normally, and 
names of engineers present during 
test. The engineer in charge, or his 
first assistant, ought be present at 
every overspeed test as should a 
representative of the insurance com- 
pany if the unit is insured. The 
switchboard operator should be pre- 
viously informed of the test, and 
should be asked to read the maxi- 
mum indicated cycles. Make report 
on form to main office, and record 
same data and information in the 
log. Report anything in question, 
however slight, and every irregu- 
larity. 

Discussion 

Frequency — Once-per-shift clos- 
ing of each stop valve is perhaps the 
major insurance against overspeed. 
The stop valve is the last line of 
defense, and due to its normal in- 
activity it requires most frequent 
attention. Jt must never stick. 

Periodic operation of inlet valves 
not normally in use is another desir- 
able safety precaution. Should the 
generator switch open at full load, 
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Station 


TURBINE OVERSPEED TESTING REPORT 
Turbine No. Date Day 


Occasion for test: (Circle right answers) 


Work done on governor system? No Turbine overhaul? 
Work done on safety governor? No Twice-annual Test? 


Inspection: Before Test (Check if done) 


Governor system Regulating vcives work freely 
Throttle and inlet valves Power piston works freely 
Throttle valve tripped shut all right 


Valves closed completely and within about | second (check) 


Throttle , Inlet , Intercepting Dump 


Inlet Valves Leakage: 


Speed or load when closed K.W. Throttle Press., 
With field ON Exhaust Press., 


Governor Speed Range: Minimum rpm; Maximum 


Tachometer Readings, First Trial: 


Board (electrical) Test (exciter end) 
Turbine (mechanical) Recorder 
Switch-board (electrical) 


Tripping Speed: R.P.M.* % Overspeed Re-set rpm 
Previous Test, Date 

Present Test, First trial 

Present Test, Second trial 


Throttle Valve Closing Time seconds, by stop watch. 


Any irregularities? 


Remarks: 


Inspectors and Other Supervisors Present 
(Signed) Turbine Operator Plant Watch Engr 
Leading Operator Asst. Engineer 
Engr. in Charge 


* If test tachometer reading is not basis for reported rpm's, explain under “Remarks.” 





Fig. 1. Test report such as this ensures thot ro step of the testing and checking procedure is overlooked 


for instance, all inlet valves must at the governor, and should indicate 
close in a fractional-second to prevent when his instrument shows the maxi- 
overspeed. If one fails to close, steam mum allowable speed, The tachom- 
trapped past the stop valve can send — eters should be reliable ones, checked 
the unit appreciably above the nor- reasonably soon before the trial. 
mal trip-out speed. Frequency of Every mounted tachometer should 
deliberate operation of such overload have the maximum safe speed (110% 
valves ought be established, based of normal speed) indicated and la- 
upon needs actually experienced, and _ belled, ““Never Exceed.” 
then executed and a record kept. Slow Speed _ Increase Many 
There must be no exception to minutes at 10% overspeed is much 
testing after work on any of the gov- less destructive than one second at 
ernor parts, or after general turbine 20% overspeed. Experience shows 
overhaul. that rapid speed increase is likely to 
Previous Inspection — The test result in serious overspeeding if the 
ought be considered simply a con- overspeed governing does not func- 
firmation of preyious meticulous in- tion, for there is not time for the 
spection. observers to communicate. No unit 
Reliable Speed Measurement ought ever “coast” to higher speed 
Understandings ought be reached to after tripping on test. Ever so slight 
insure that maximum allowable speed ‘‘coasting’’ ought be reported, in- 
is never exceeded. Each speed ob-  vesigated, and corrected. 
server should be able to communicate Records — In case of subsequent 
readily and reliably with the engineer trouble, complete records of thorough 
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testing are invaluable. They prove 
that the engineer has fulfilled his 
responsibility in this regard. A copy 
in the main office files, received 
hortly after the test, adds authen 
ticity to the plant records. 

Governor Settings Non-central 
vetting can cause a governor to be 
come helpless to prevent overspeed. 
On all turbines, the range of control 
ought be 95% to 105% of normal 
speed. Variations can be serious. 

Check all units, when new or after 
overhaul, for: 

A: No-load position at rated speed. 
The governor stem should be at ap- 
mid-position, and _ it 

position simply 
load. Provide in- 
travel limits and 


proximately 
should change in 
with speed, not 

dicator to show 

normal mid position, 

B: Governor Cam: Mechanisms 
should be properly assembled and 
should not bind when operated 
throughout their travel. Check be- 
fore operating 

C: Speed-change Apparatus: This 
should be permanently set to permit 
no more than 95°; to 105°) of nor- 
mal speed. To reach tripping speed, 
governor levers should be carefully 
moved by hand to cause slow speed 
increase, 

D: Valve Gear Mechanism: Inlet 
valves should close when a !,’ mar- 
gin of power-piston travel remains, 
to insure their positive closure under 
all circumstances. Provide an_in- 
dicating scale showing power-piston 
travel limits. 

Manual Tripping — The operating 
and safety governors must, when 
operating under load, get all the 
valves closed in about ', second to 
limit overspeeding to 10°,. Obvi- 
ously manual tripping cannot be 
relied on to prevent overspeeding if 
load is suddenly dropped or testing is 
wrong. A man cannot sense, analyze, 
and act in one 

Stop Valve and Inlet-Valve By- 
passes Any pipe that’ circum 
vents these two lines of defense is 
obviously a serious overspeed haz 
ard. “Warming-up” lines, reheat 
circulating lines, bleeder lines and 
drains have been known to consti 
tute this hazard. Obviously, they 
must be sealed shut or plainly la 
belled overspeed hazard if necessary 
when the turbine is not at speed. 

Emergency Stoppage Upon Over- 
speed If valve leakage or valve 
by-passes cause slow overspeeding, 
immediate full use of vacuum breaker 
and immediate header valve closure 
may be necessary in emergencies. 

} Packing of Turbine Control Valves 

After-valve-packing is a critical 
time for overspeed safety. 

A turbine must never be operated, 
under any circumstances, with stick- 
ing valves. Better drop its load than 
take the chance of complete destruc 
tion of a unit. 

Every individual valve must at 
all times close easily, for impairment 
of another valve in series with it for 
any one of many reasons may focus 
the entire, final responsibility of pre- 


sec, 


venting overspeed upon one particu- 
lar valve, and it can fail. 

Packing Procedure All old rings 
are removed and the gland is care- 
fully cleaned. Each new ring is com- 
pressed, as installed, with a special 
sleeve if the gland is not long enough. 
Successively less compression is used 
as more rings are installed. Work the 
valve, if practical, after each ring is 
installed. 

The gland is pulled down quite 
tight and then loosened to finger 
tightness. 

Insure that never does the 
end of a strand foul the gland and 
cock or bind it. 

Tighten gland nuts more if leak- 
age is excessive, but never expect to 
stop all steam leakage immediately. 
Tighten them evenly, and then try 
action under service conditions. Care- 
ful follow-up is often as important 
as care in packing. 

Valve Testing Always, when 
valves are repacked, ought they be 
tested early before starting to insure 
positively free working. 

With !4 to '4 normal relay oil 
pressure, inlet and intercepting valves 
should open and close readily. They 
can, and should, be so tested as soon 
as this oil pressure can be applied 
after repacking. Many newer tur- 
bines are equipped with gages to 


loose 


show the oil pressure required to 
operate inlet and reheat valves. 

The stop valve and reheater-out- 
let intercepting valve should be 
tested by hand opening and closing 
after repacking to insure normal 
effort to pen and close. And, of 
course they should be tripped shut 
after repacking. They should close 
completely in about 14 second after 
tripping, without steam pressure to 
assist their closing. 

During operation they should be 
closed to about !) normal opening 
or about 5°) pressure drop), every 
shift, to confirm that they close 
easily. As in all cases of irregulari- 
ties, abnormal or questionable oper- 
ation sheould be reported in writing 
as soon possible. 

Operating Observations If tur- 
bine load changes are ever “jumpy” 
as if valves are sticking), investi- 
gate, report and, if a possible cause 
of overspeeding, stop the unit until 
the trouble is corrected. 

Check frequently to insure normal 
valve openings. Have closed and 
opened positions marked legibly, 
permanently, and accurately, on 
every valve so there will never be 
any question of valve openings. 

Check valve actions and positions 
especially well after overhaul, for 
wrong assembly is possible. 



































"You'll find the chief to be the same as any other first-class engi- 
neer—you'll have to learn to put up with him the same as we did.” 
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(left) | tor. A. W. Kramer, Editor, POWER ENGINEERING, P. R. Duffey, Chief Engineer, Youngs- 


town Sheet & Tube Co. V. J. Calise, Director of Research, Graver Water Conditioning Co. and H. R 
Fosnit, of the same firm. Fig. 2 (center) | to r. L. Skog Jr., Sargent and Lundy, J. D. Cunningham, President, 
Republic Flow Meters Co. Joseph Harrington, Advisory Engineer, Southern Coal Co. Ist World War Natl 
Fuel Administrator. A. W. Kramer, Editor P. E. Fig. 3 (Right) r to |. W. A. Oweiss, Edward Vaives Inc. 
explains details of valve truck to POWER ENGINEERING Associate Editors Bob Mitchell and Norman Jones 


American Power Conference Honors 
Light's Diamond Jubilee 


YEVENTY-FIVE years ago, 
s) Thomas Alva Edison invented 
the electric light, thus laying the 
foundation of the present power in- 
dustry and revolutionizing our mod- 
ern way of life. The American Power 
Conference, in its 16th annual meet 
ing at the Sherman Hotel, Chicago, 
commemorated this anniversary with 
a special Diamond Jubilee Dinner on 
March 24. 

Two exhibits at the dinner em- 
phasized the development of lighting 
technique in the last 75 years. One 
exhibit was a model of the first tiny 
lamp made by Edison; the other was 
a giant 75 kw incandescent lamp 
made specially by General Electric 
for the Diamond Jubilee celebrations 
all over the country. This lamp was 
used a few weeks ago to illuminate 
tockefeller Center in New York, but 
at the Jubilee Dinner it was kept dis- 
connected. As the chairman, Lenox 
R. Lohr, president, Museum of Sci 
and Industry, and = general 
chairman, Lights Diamond Jubilee 
Celebration of American Power Con 
ference, pointed out, if lighted in the 
ballroom it would seorch the walls 
and blind all the guests. 

At dinner the chairman read a spe- 
cial message from President Eisen- 
hower, who expressed his regret at 
being unable to attend the celebra- 
tions. The President in his message 
emphasized the vital part played by 
the power industry in maintaining 
our industrial prosperity, and ex 
pressed confidence in the future of 
the industry and the 
economy. 

At the opening session, The Rev 
erend Kenneth Hildebrand, D.D., 


ence 


eountry *s 


Church of 
Invocation; 


minister of The Central 
Chicago, delivered the 
the Opening Remarks were presented 
by Lenox R. Lohr. Then followed a 
paper by J. E. Hobson, director, 
Stanford Research Institute, Stan 
ford, Calif., and William A. Lewis, 
dean of the Graduate School, Illinois 
Institute of Technology, which was 
delivered by Dr. Hobson. In _ this 
paper the authors took the power in 
dustry to task for neglecting basic 
research. They claimed that the 
technological health of the power in 
dustry has been allowed to lag dan 
gerously, and for too many years has 
been too dependent upon the research 
of a few electrical manufacturers. 
This, they said, has allowed the elec 


Fig. 4. View of Speakers’ table at the March 24 luncheon 


tric power industry to be placed in a 
vulnerable situation in the face of 
aggressive competition from other 
energy sources, present and potential. 

During the three days of the con 
ference, papers presented covered the 
entire range of the power engineering 
field. Trend of the times was shown 
by the time allotted to different sub 
jects. Not long ago atomic energy and 
gas turbines used to be sandwiched 
into other engineering 
subjects; now each has its own com- 


sessions on 


plete session. 

The National Association of Power 
Engineers held its 52nd National 
Power Show at the Sherman Hotel 
concurrently with the 16th annual 
American Power Conference, 


| to r. Lewis K. Sillcox, President A.S.M.E 


W alter H. Sammis, President, Ohio Edison Company and Edison Electric Institute. M. F. Obert, Chairman, 


Chicago Section, A.S.M.E. Seated at right ir 


front of 


table R. A. Budenholzer, Conference Director 
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be equal at all times 


Speed load characteristics of two generators in parallel. Since speeds 
for each speed load sharing is determined by characteristics 


of the two machines must 
of each machine 


More on Parallel Operation 
of A-C Generators 


By H. A. DE BONNEVAL 


N OUR April issue we reviewed 

the salient electrical characteris- 
tics essential to operate generators in 
parallel, but as we have previously 
stated, the load-carrying capacity of 
a generator can only be affected by 
changing the prime mover directly, 
and for further emphasis it is re- 
viewed that the governor deter- 
mines the kw output; the control of 
the field excitation determines the 
reactive kva which the machine will 
deliver to the load or the amount of 
circulating current between the syn- 
chronous machines on the system. 

The first effect on the generator 
due to an increase in load is a slowing 
down of the rpm, and consequently a 
change in frequency. This change in 
speed will affect the governor which 
in turn will alter the steam flow, and 
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Fig. 2. Single line diagram showing simple tie line 
interconnection for stations operating in parallel 


thus adjust the load carrying ca 
pacity of the generator. 

Let us consider two generators of 
similar voltage and frequency and 
with similar efficiencies. One, Gen 1, 
10,000 kw; the other, Gen 2, 20,000 
kw, with a speed regulation of 0.8 
per cent and 0.6 per cent respectively. 
Assuming a straight-line speed regu- 
lation at all loads, we can plot the 
governor characteristics (Fig. 1) of 
load against speed rpm or the elec- 
trical speed-frequency. With similar 
characteristics, if the machines had 
parallel governor regulation, the load 
would divide proportionately to their 
respective capacities. 

With an 8000 kw load, the gover 
nors will adjust to 60.30 cycles and 
each generator will carry 4000 kw. 
At 24,000 kw total, the frequency 
will adjust to 60.08 cycles and the 
load will divide Gen 1, 8,400 kw and 
Gen 2, 15,600 kw. To adjust the fre 
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Fig. 3. Flat frequency control. Direction of power 
flow will depend on load taken by each station 


quency to 60 cycles, the load charac- 
teristics of each governor will have 
to be adjusted for the generators to 
operate at the required load. The no- 
load speed of Gen 1 is now 60.40 
cycles and of Gen 2, 60.30 cycles, but 
it should be emphasized here that 
the load is carried at 60 cycles. It was 
previously mentioned in the analysis 
of the load division between two 
generators as shown in Fig. 1 that the 
efficiency of generators was _ prac- 
tically parallel. In fact this is an ex- 
ception in practice, and loads should 
be divided in proportion to the most 
economical operation of the prime 
movers. Moreover, when whole sys- 
tems operate in parallel, the bus 
impedance, that is, the tie line ca- 
pacity and characteristics have to be 
considered. Basically, the funda- 
mentals of parallel generator opera- 
tion as graphically represented in 
Fig. 2 remain the same. 

Parallel operation of different sta- 
tions (Fig. 2, Station A, B, C) was 
brought about not only to meet the 
increase in loads but to benefit from 
certain operating economy. It is 
obvious that if a load increases on 
one station at different times than 
another station, an interchange of 
power can take place without an 
increase in generator capacity. If a 
steam station is connected with a 
hydraulic plant, certain seasonal 
loads can be more economically han- 
dled, depending on stream flow and 
storage capacity. Also an efficient 
station can be operated at base load, 
and older and less efficient ones can 
be used to meet certain peak load 
requirements. 

Paralleling generator stations at 
long distances from each other poses 
certain practical problems quite dif- 
ferent than when only generators 
under one roof are paralleled and 
controlled by an operator within easy 
reach of all control devices. 

The manual regulations of the 
various stations posed very obvious 
difficulties. The next attempt was 
to establish a centralized load des- 
patcher, but this method did not 
solve all the problems for the maxi- 
mum operating efficiency of an ex- 
tended system. It has been previ- 
ously noted that when load change 
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Fig. 4. Flat tie line control is employed when one 


station is considerably smaller than another 





occurs, the frequency varies. Up toa 
certain time, power companies were 
not too mindful of small drift in fre- 
quency. But with today’s increased 
demand for closer process control, 
the use of synchronous electric time 
motors, and the importance of main- 
taining tie-line synchronizing cur- 
rents at a minimum, it becomes evi- 
dent that maintaining an average 
of 60 cycles as a constant base is 
important. 

The only physical change that a 
governor can see is speed change. 
Most commercial governors today 
operate within an over-all sensitivity 

including linkage, servo-motor, 
ete., of 0.05 per cent. On a 60 cycle 
system this represents a 0.03 cycle 
change. Governors of greater sensi- 
tivity can be designed, but at a risk 
of losing stability; or it could be so 
stable as to be too slow to respond to 
speed change. Besides, a degree of 
sensitivity in excess of 0.03 cycles 
would serve no purpose as the inher- 
ent inertia (WR?) of large power sys- 
tems has a frequency band of ap- 
proximately 0.06 to 0.10 cycles. 

4 paradoxical situation exists in 
the design of a governor, in which 
close frequency control is desirable, 
and a drooping characteristic, as 
previously explained, is essential to 
assure system stability. These two 
opposing functions will have to be 
fulfilled by two different pieces of 
auxiliary equipment. Operating ex- 
perience has indicated that it is ad- 
vantageous to have the governor 
designed to give best distribution of 
load with parallel operation stability 
and that some other auxiliary equip- 
ment must be used to obtain a con- 
stant base frequency, and planned 
load distribution. 
operation may be auto- 
matically controlled by the following 
methods: 

1: Flat Frequency Control When 
the load on station A (Fig. 3) in- 
creases, the frequency of that station 
drops. A current then flows from 
B to A until both stations 
share the load at a lower frequency. 
Any variation in load between 
tions A and B will cause a current 
to flow toward the station carrying 
the increase in load. A_ frequency 
must then be in- 
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Fig. 5. Combination of frequency control and flat 


tie line regulator to obtain advantages of both 


serted in each station to compen- 
sate for speed level change in the area 
in which a load change has occurred, 
and restore the system to 60 cycles. 
Should a frequency controller be 
located at station B only, this station 
would absorb the change of the sys- 
tem, regardless of the location of the 
load. The frequency is regulated 
through a frequency controller which 
sends correcting impulses to the gov- 
ernor motor on the prime mover. 

2: Flat Tie Line Load Control 
This type of control is employed 
when one station is considerably 
smaller than the other, and it is de- 
sired to carry a definite selected load 
on the tie line. The larger system is 
assigned to maintain the frequency 
(Fig. 4). Assuming that station A is 
the smaller of the two stations, a 
definite load has been assigned to 
flow over the tie line from station B 
to A. With a tie line load rigidly 
maintained it forces the station to 
absorb the whole load change where 
the load originates. 

Accordingly, the flat tie line control 
is not desirable between two large 
systems, as it defeats the main ob- 
jective of sharing the load. 

A tie line load recorder controller 
measures the power transfer, and 
regulates the master load frequency 
controller. 

3: Tie Line Bus Control — This is 
a combination of the frequency con- 
troller and the flat tie line regulator, 
to gain the advantage of both of 
these systems without their inher- 
ent limitations. This type of regula- 
tor is now in general use. It may be 
determined, on any section of a 
system, by experiment what the 
ratio of the change of frequency is in 


terms of load change. If breaker X in 
Fig. 5 is opened when the tie line is 
carrying 2 mw and the frequency 
drops at station A by 0.1 cycle, the 
regulating characteristic of station 
A is stated as 2 mw/0.1. Thus on a 
system of that regulating ratio, for 
each change of frequency 0.1 cycles, 
there is a change of 2 mw load. 

Flat frequency control line aa on 
Fig. 6 represents the maintenance of 
constant frequency regardless of the 
tie line load. 

Flat tie line load control bb on 
Fig. 6 represents a flat tie line load 
regardless of the frequency. The 
line ce on Fig. 6 is based on the regu- 
lating ratio of mw/0.1 assuming the 
schedule interchange is a point 0 at 
60 cycles. 

Should the system frequency drop 
to point X the projection X! shows 
the amount of power that would 
flow out at the tie point. This power 
will flow as long as the frequency 
remains at X. If the line ce, ealled 
the line load bias control, is the same 
as the system regulating character- 
istic, it will require no change in the 
generated output of the system. 

Then, in order to maintain the 
system at 60 cycles, the line ce is 
moved parallel to itself to position 
dd to correct the frequency, 

If all load centers were operated 
on their particular load frequency 
ratio, there would be no need for 
master frequency control stations 
and the load would be shared in 
proportion to their rating of genera- 
tion unit groups. Tests have indicated 
that the regulating characteristic of 
generating groups, expressed in mw 
0.1 cycles, is approximately 1 per 
cent of connected spinning capacity. 
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Fig. 6. Diagram showing how flat frequency control maintains constant frequency regardless of tie line 
load, and fiat load control maintains constant tie line load regardless of the frequency in the system 
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Fig. 1. View of curved tube 
showing action of expand 
ing brush cleaner. Note 
flexible head connection 


Fig. 2. Boiler tube showing 
pivot arm cutter head in 
se. Compressed air blows 
out debris ahead of cutter 


Fig. 3. Section of a boiler 
tube showing how the pivot 
joint allows free turn of 
cutter head in curved tube 


Use Your Boiler Tube Cleaners Properly 


Here are answers to some of the most frequently-asked questions 
about the maintenance and operation of boiler tube cleaners 


( UESTIONS given here are those 
most frequently asked by users 

of mechanical tube 
equipment. 

1 Q. What cleaners should be 
used for steel boiler tubes? 

A. Standard tube cleaners may 
be used, but for hard scale or thick 
deposits, cutter heads would be se- 
lected for the first pass of cleaning. 
As a final pass, expanding brushes or 
scrapers may be used to remove 
residual high spots. With very hard 
scale or very thick deposits, it may 
be necessary to first use a drill head 
combined with a universal joint as 
a first cleaning pass. Where the de- 
posits are soft, such as light oxides 
or water treatment compounds, the 
expanding scraper or brush would be 
the accessory normally used. 

2— Q. What governs the choice of 
of an air or a water operated 
cleaner? 

A. Air cleaners are more powerful 
than any other type, and do a job 
more thoroughly and rapidly. The 
loosened and removed deposit is 


cleaning 
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blown out through the far end of the 

tube by the exhaust air of the motors. 

Water driven cleaners, while not 
as powerful as air cleaners, do have 
the advantage of water flushing the 
tube at the same time cleaning is 
taking place. Water cleaners require 
considerable quantities of water at 
high pressure. which could be a dis- 
advantage in some plants. 

3 Q. How much scale can you let 
a boiler accumulate? 

A. The theoretical answer would 
be no seale at all, of course, which 
would be rather impractical in most 
cases. However, it must be borne 
in mind that 1/16th in. of hard scale 
causes an approximate loss of heat 
of 12 per cent and 14 in. causes an 
approximate loss of heat of 20 per 
cent. 

4 Q. Are there certain types of 
tubes that can be cleaned only 
mechanically or chemically? 

A. Restrictions are placed on the 
use of mechanical tube cleaners by 
very sharply bent tubes, such as 
may be found in some superheater 


By A. JOHN’ 


tubes. In fact, today’s large generat- 
ing plants have continuous loop or 
pendant -type superheater tubes which- 
cannot be cleaned mechanically, 
hence chemical cleaning is the only 
solution for such tubes. However, 
it must be borne in mind that it is 

a very rare occurrence when a super- 

heater tube becomes scaled. 

Tubes, such as long water-wall 
types with many bends, the total of 
which exceeds 270 deg, are not prac- 
tical to clean unless available from 
both ends. The number of bends in 
the total degree of curvature, al- 
though allowing the cleaner to pass 
through, would probably prevent it 
being extracted. 

5 Q. Can cutter heads be sharp- 
ened if there is no time to wait 
for new ones? 

A. If the cutters are of the drill 
head and universal joint type having 
three, four, or five flutes, they can 
be readily ground by hand and main- 
tained in a sharp condition. On the 
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other hand, if the cutter head is the 
kind that uses a series of fine toothed 
cutter wheels, then it is not very 
practical to sharpen these cutter 
wheels. However, in an emergency 
it is possible to touch them up to 
give a slight improvement in opera- 
tion, 

6 — Q. What precautions about 
clothing should be observed 
while tube cleaning? 

A. Wear close-fitting clothes and 
keep sleeves down when using tube 
cleaners. Respirators should be used 
when dust is prevalent. Face-fitting 
goggles will protect eyes from scale, 
steel and dirt. 
7 Q. What 

you observe 
tubes? 

A. Never inspect a tube from the 
opposite end until the tube cleaner 
has been removed and the safety plug 
stuck into the tube. 

8 — Q. Should the motor be stopped 
before or after cleaner is with- 
drawn from the tube? 

Before, 

Q. What 

operating 
cleaners? 

Air motors are generally de- 
signed for operation at 80 to 125 psi 
but when they are operated on steam 
90 psi is the generally accepted pres- 
sure. Water driven cleaners usually 
operate most successfully at pres- 
sures from 130 to 150 psi. 

10 Q. Should the motor be started 
before or after the cleaner is 
inside the tube? 

Always after the cutter 
and cleaner are inside the tube. 
11 Q. What is a good method of 

using self-feeding cutter heads? 

A. When using self-feeding cutter 
heads let the cleaner feed slowly and 
evenly, and if necessary hold back 
slightly on the hose so it will not 
jump over hard patches of scale. 
If pieces of scale have still been left 
in the tube, allow the cleaner to run 
through the tube at a fairly rapid 
rate while sighting through the tube. 
12 Q. What are the disadvantages 

of using a pumping motion for 
cleaning? 

A. Using a back-and-forth motion 
for cleaning brings the cutter head 
into contact with the metal of the 
tube for approximately one half the 
time cleaning is taking place. This 
leads to tube abrasion and rapid 
wear on the cutters. Feeding the 
cleaner into the tube too rapidly has 
resulted, in some cases, in the cleaner 
getting locked in the tube. 

13 Q. How far into the tube 
should the cleaner be allowed to 
extend? 

A. Never allow the cleaner to pro- 
trude from the end of the tube when 
under power. Most damage to equip- 
ment occurs when the cleaner is al- 
lowed to run out of the end of the 
tube. When the end of the tube is 
reached, its position can be marked 
by taping the hose or applying some 
sort of clamp to give a stop position. 
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Electrochemical action of zinc-rich coating prevents corrosion even beyond area covered by coating 


New Zinc-Rich Paint Gives 
Real Rust Protection 


Electrochemical action enables this new coating 
to give metals same protection as galvanizing 


JEW LIQUID plastic paint con- 
J taining as much as 93 -95 per cent 
metallic zine is claimed by its manu- 
facturer to give the same kind of 
protection as hot dip galvanizing, 
electroplating, or tumbling. The 
paint, which is applied by brush or 
spray, amounts to a “cold galvaniz- 
ing’’ process, since it depends for its 
action on electrochemical action in 
the same way that hot galvanizing 
does. Metallic zinc, when exposed to 
corrosive atmosphere, becomes an- 
odic; the entire steel area covered by 
the zine becomes cathodie. Now cor- 
rosion attacks at the anode, or zine 
layer, leaving the steel untouched. 
When the zine is attacked it breaks 
down into a firmly adherent film of 
zine hydroxide (or calcium carbonate 
in salt water) and this film in turn 
offers additional anti-rust protection, 
both to the zine and the steel and 
slows down additional breakdown of 
the zine. 

These new paints consist of liquid 
plastic containing a high concentra 
tion of metallic zine. They are known 
as Zins Rich Coatings, or ZRC. 

In checking further rusting 
paint prevents creeping or sideways 
spreading of rust beneath the protec- 
tive coating. An additional advantage 
of this metallic zine paint is that it 
can be applied directly over rusted 
surfaces, and it will check further the 
rust spread as well as reduce the 
amount of rust present at the time of 
application. 

Because of its anti-rust action, it 
will serve to check rust even if im- 
properly applied. Its action is such 
that it will halt rusting even beyond 
the edges of the protective film. 

When applying over rust, mill 
scale and old paint, all that is neces- 
sary is to remove loose rust, scale and 
paint with a wire brush before apply- 
ing the ZRC. 


this 


Brushing is the best way to apply 
the paint, but it can be sprayed. 
dries to a flat gray finish, and is touch 
dry in 30 minutes, hard in four hours. 

In addition to the characteristics 
already described, these new Zine 
Rich Coatings have several other 
new and unusual qualities. 

The plastic vehicle has a tougher 
film with greater adhesion than chlo- 
rinated rubber or styrene vehicles. 

2. Problem of holding the heavy 
zine pigments in solution has been 
solved with a new anti-settling and 
film-reinforcing agent that eliminates 
hard settling in storage and constant 
stirring during application. 

These coatings can be thinned 
with regular paint thinners; no spe- 
cial solvents are needed. 

Added chemical materials in- 
crease the electrical conductivity of 
the basic resin, giving higher effi- 
ciency of electrochemical reaction. 

5. When dry these coatings can be 
buffed to a bright coat to match sur- 
rounding surfaces when used for 
patching galvanized vesseis. 

Range of application of these coat- 
ings is practically unlimited. They 
can be used for structural steelwork, 
bridges, metal window frames, steel 
staircases, corrugated iron roofing, 
gutters and downpipes, water tanks, 
shipbuilding, dock and harbor instal- 
lations, railway installations, gasoline 
and gas storage tanks, automobile 
and truck maintenance, and agricul- 
tural equipment. 





For more information about this 
remarkable new product write to 
the Editor, or use one of the pre- 
paid post cards you will find 
elsewhere in this issue. Just write 
ZRC on the card and mail it to us 














Steam Generating Station 
Manpower Operating Costs 


Remarkable things have been done with thermal efficiencies 
in recent years and station performances are rapidly near- 
ing the maximum. Manpower utilization, however, is ripe 
for improvement; and management decisions show the way 
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Trends in operating manpower requirements for coal-burning plants (broken line) and PG & E's 


oil- and gas-burning plants (solid line). Data on coal plants are from a recent paper by Herman Weisberg 


oe THOUGHT has been de- 
voted to the economics of im- 
proved heat cycles and considerable 
ingenuity has been shown in holding 
initial investment costs to a minimum 
for the more elaborate systems. The 
problem of manpower costs does not 
lend itself so readily to scientific anal- 
ysis, however, and this is partly due to 
the difficulty of evaluating human 
factors. Nevertheless, it is possible to 
arrive at a reasonable evaluation of 
the more important components in 
the plant layout and management 
policies which bear directly on such 
manpower costs. V. F. Estcourt, Gen- 
eral Superintendent of Steam Gen- 
eration, Pacific Gas and Electric Co., 
integrated many of the pertinent fac- 
tors in a recent paper (No. 53-A-95) 
presented before the ASME in New 
York. The following material was ab- 
stracted for the most part from that 
authoritative paper. 
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In Fig. 1, the broken line represents 
the trend of coal-burning plant ca- 
pacity per man, and is based on a 
paper presented by Herman Weisberg 
before the 1952 ASME Annual Meet- 
ing. The solid line shows the actual 
trend for PG & E’s system for oil- 
and gas-burning plants. To correlate 
these figures, assume that about 15 to 
20 per cent more manpower is re- 
quired in a coal-burning station. 
These trends are the result of larger 
units and the increased use of cen- 
tralized control as well as improved 
auxiliaries. 

Although PG & E had adopted 
fully-centralized control by 1940, 
no immediate savings in manpower 
were effected. The solid line in Fig. 1, 
however, shows impressive savings 
commencing in 1948 despite special 
features permitting quick load pick- 
up which would normally depress 
the curve and undoubtedly did so. 


Plant design, arrangement of equip- 
ment and management policies de- 
termining operator coverage and 
training, all have a pronounced effect 
on operating manpower costs and can 
be evaluated with reasonable accu- 
racy. First, it is interesting to con- 
sider a change in cycle heat rate 
or a change in the number of shift 
operators in terms of their equivalent 
costs, or each in terms of a break- 
even investment cost. Such a com- 
parison is shown in Fig. 2, wherein 
these equivalent costs are given for 
plants ranging in size between 100 
and 300 mw and operating at 80 per 
cent capacity. This chart shows that 
the addition of one man per shift 
would nullify the fuel savings resulting 
from a gain of about 33 Btu per kwhr 
in cycle efficiency for a 300-mw plant, 
or nearly 50 Btu for a 200-mw in- 
stallation. These figures are based on 
operating labor costs on the Pacific 
Coast and must be modified else- 
where with local labor, fuel and plant 
load factors. 

Theoretically, it takes 4% shift 
operators to fill one operating posi- 
tion for seven days per week around 
the clock. When vacations, sick leave 
and possible shift premium pay are 
considered, the total cost is usually 
the equivalent of 4!4 to 424 times the 
base pay of the payroll classification 
of each shift operator position. This 
may be further increased by the need 
for a training pool to take care of re- 
placements resulting from resigna- 
tions or upgrading due to system 
growth. The size of such a pool would 
be affected by the number of regular 
operators on the payroll. 

Increasing the size of units will, 
generally, increase the output per 
man. Consolidating the controls of 
many units in one control room will 
have a similar effect. Each of these 
developments is dependent on the 
other for full realization of its poten- 
tial effect on manpower costs. Fig. 3 
illustrates the effect of increased unit 
size, and is based on the requirements 
of four 156 mw units at PG & E’s 
Pittsburgh Steam Plant. In this case, 
increasing the size of the units to 
200 mw would raise the output per 
man to about 6300 kw, while decreas- 
ing the size to 50 mw would decrease 
the output to 1900 kw per man. 
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NUMBER OF UNITS OPERATED FROM ONE CONTROL ROOM 


Figure 4 illustrates what actually 
was accomplished in some stations 
by increasing the concentration of 
controls in a single control room. The 
solid line represents the kw per man 
output of stations with one, two, 
three, and four units per control 
room, the output varying from 1700 
kw per man with one unit to 5260 kw 
per man with four units. The broken 
line represents a more realistic picture 
of these benefits since it eliminates 
the influence of gradual increases in 
size of the units over the years. This 
is done by assuming all units are 150 
mw and adjusting with factors from 
Fig. 3. 

Increasing the number of units per 
control room would eventually lead 
to diminishing returns because of the 
distances from the control room and 
the necessity of additional operators 
to tend the more remote units. This 
would certainly reduce and possibly 
eliminate any benefits accruing from 
control centralization. Add to this 
consideration the danger of a catas- 
trophe wiping out the entire control 
system, and the difficulty of planning 


May, 1954 


4 


100 


SIZE OF UNITS - MEGAWATTS 


Fig. 2. (Above left) Equivalent values of plant heat rates, investment 
and manpower costs based on cost figures prevailing on the West Coast. 
Example shows saving one shift operator justifies $1,600,000 investment 


Fig. 3. (Above) Effect of size of units on operating manpower require- 
ments, assuming four equal-sized units operated from one control room. 


This 50-mw plant produces 1900 kw per man; 200-mw plant, 6300 kw 


Fig. 4. (Left) Effect of the number of units per control room on operating 


manpower, based on actual data from PG & E plants. Broken line shows 
the same data adjusted to represent the trend if all units are same size 


and justifying the design of a control 
room for many units to be added at a 
much later date, and it is easy to see 
that centralized controls have a 
definite limitation. 

An additional shift operator will 
usually be required to look after 
pulverizers, feeders and ash-handling 
equipment when coal fuel is burned. 
When more than one fuel is burned at 
the same station, no extra trouble 
is encountered except during the 
changeover from one fuel to the 
other. Sporadic availability of dump 
gas in some areas may require several 
changeovers each day during the 
spring and fall months; hence, an op- 
erator or more must be on hand for 
this duty. PG & E recently instituted 
a mass change-over plan for the burn- 
ers in their oil/gas burning boilers. 
With the aid of television and remote 
control, change-over time was cut 
from 20 minutes per boiler to 3 or 4 
minutes, without extra men. 

Automation, instrumentation and 
mechanization are most easily justi- 
fied where great activity is required 
periodically or on load change de- 


mands such as are encountered in the 
preceding example. Changing fuels 
or putting additional units on the 
line make demands on the operating 
personnel far beyond normal require 
ments. In many plants, at least one 
extra man is required to cover such 
emergencies and prevent mishaps. 

The extent of reliance placed upon 
controls will have a decided effect on 
manpower costs. In one plant where 
extreme reliance is placed on controls, 
two men operate and patrol the en- 
tire main floor and switchyard area 
in the 600,000 kw station. In this 
case, at least one man per shift was 
saved by locating the boiler feed 
pumps and evaporators on the con- 
trol room floor. 

Your editors are reminded of the 
British station which reported such 
a high degree of automation and in- 
strumentation that only two men 
were required to operate the plant. 
Actually, they reported, only one 
was really necessary, but they would 
look terribly silly if the blighter 
dropped dead and there were no one 
around the place to report it. 
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Fig. 2. Fleet of “Mexican Cadillacs” (burros), is a Fig. 3. Another view in the village of Taxco where 
familiar sight on roads outside of Mexico City silver is mined and silver products are handmade 


Here & There in Mexico 


Fig. |. Street scene in village of Taxco, Mexico, 
to which delegates were driven by Mexican ASME 


By CHESTER R. EARLE 


Executive Editor, POWER ENGINEERING 


fb <—ey clear sunny skies on 
March 8 and clear star-lit skies 
on March 9, two great American 
DC-6’s roared southward across the 
continent to the big municipal air- 
port at Mexico City, D. F. They car- 
ried from various parts of the United 
States a delegation of 48 ASME 
members, most of them accompanied 
by their wives. This delegation de- 
planed at Mexico City into the hospi- 
table arms of the Mexico Section of 
ASME, assisted by the courteous and 
efficient Mexico Travel Advisors. The 
occasion was the International meet- 
ing of ASME at the Hotel del] Prado. 

On March 17, they re-planed to re- 
turn to the United States. Many of 
the men had “‘ museum feet”’ and bad 
sunburns. The wives were laden with 
genuine Mexican silver jewelry and 
other art objects, colorful hand- 
woven baskets, beautiful serapes 


Fig. 4. During an inspection by ASME visitors at Tacubaya Diesel Plant at Mexico City, its superintendent, 
Everybody had a memorable time. 


Max O. Bunge (in dark-rimmed glasses), explains operation of auxiliary equipment to interested group 


Fig. 6. In the Lecheria Steam Plant, Mechanical Engineer E. Arechavala ex- 


Fig. 5. Some of the ASME visitors to the Lecheria Steam Plant inspect the 
plains details to visitors. On his right, Chester R. Earle, Executive Editor 


boiler control board for one of 325,000-Ib-per-hr, 900-psi, 910-F boilers 
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Fig. 8. At inauguration, a representative of President Cortines of Mexico officially welcomes the dele 
gates. At his left Lewis K. Sillcox, president ASME, and George Camp, chairman, Mexico Section ASME 


Fig. 7. A portion of audience at inauguration of 
the Internationn| ASME meeting on March 10 


At the technical sessions, interest- 
ing papers were given on the engi- 
neering of paper and sugar factories, 
diesel railway power, sulfur mining, 
metal processing and lubrication. 

Sefiors Fuentes and Almanza, with 
W. J. Rheingans, presented a paper 
on the 39,000-hp vertical impulse 
hydraulic turbine installed in San 
Bartolo plant. Of particular interest 
was a paper on diesel plant design by 
tobert Cramer, Jr. emphasizing ven- 
tilation problems of the Tacubaya 
Diesel Plant in Mexico City and dis- 
cussing influence of fuels and higher 
engine ratings. An important paper 
on the performance and maintenance 
of this Tacubaya plant was presented 
by J. K. Jennings, Technical Director 
of the Mexican Light & Power Co. 

Lecheria Steam Plant (see Figs. 
5, 6, 10 and 11) is new, contains two 
33,000-kw turbine generator units 
supplied with steam at 900 psi, 910 F 
by two semi-outdoor type boilers 
each of 325,000 Ib per hr capacity, Fig. 9. American ASME members at the Tacubaya Diesel Plant. Left to right; James Turman, Chester R 
fired by Bunker “C”’ oil or gas. Earle, Max O. Bunge, Edgar J. Kates, David Duff, F. D. Whisler, Frank M. Gunby and T. A. Labrecque 











Fig. 11. Here are the two semi-outdoor 325,000 


Fig. 10. American and Mexican ASME members visiting Lecheria Steam Plant in Mexico stand beside 
ib-per-hr boilers installed at Lecheria Steam Plant 


one of two 23,000 kw steam turbine generating ynits. Extreme left: José Tovar, in charge of station 
’ g g ‘ q 
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USE 
Standard 
Crane 
Signals 


for SAFETY 


Many accidents happen because 
signals made by the man on the 
ground are not properly under- 
stood by the crane operator. 
Standard signals such as these 
outlined by Harnischfeger will 
help prevent misunderstandings 


Reprints of article CRANE ACCIDENTS CAN 
BE PREVENTED, giving complete instructions for 
safe crane operation, are still available. To 
obtain copies, write the Editor, or use one of 


the prepaid post cards elsewhere in this issue 


Fig. 2. To Lower—Extend arm downward, keeping 


Fig. 1. To Hoist—Keeping forearm vertical as 
the hand below hip and wave forearm downward 


shown, make small horizontal circles with the hand 


th 


\ 
’ 
{ \ 
Fig. 4. Rack—Extend arm, close fingers, extend 


Fig. 3. Stop—Extend arm as shown, keeping hand 
thumb, and jerk hand in the direction of racking 


level with the hip and hold this position rigidly 


| = | 
« ft FI} é 
REN 


Fig. 6. Emergency Stop—Extend arm with hand 


vertically with 
level with hip and wave quickly to right and left 


Fig. 5. Travel—Extend forearm 
hand open and wave forearm in direction of travel 





MISGUIDED 
MISSILE 


This accident was reported in the 
Sept-Oct 53 issue of Shipyard Bulle- 
tin, and though it happened in the 
Midwest, mishandling could cause a 
similar accident anywhere. Remem- 
ber that compressed gas cylinders 
should never be dropped; they should 
moved from the pile the cylinder slid never be placed in a position where 
to the ground and the unprotected they may be struck or overbalance 
valve assembly broke off. The jet of | and fall over; they should never have 
gas released from the valve stem the protective cap removed from the 
forced the cylinder through the air valve unless gages and hose are 
into the rear of a parked automobile, ready for attachment; they should be 
out through its windshield, over two placed in well ventilated areas away 
and against the foundation of from sources of heat, and they should 
hundred feet away. be kept closed when empty. 


A CURIOUS accident that happened 
recently in the Midwest emphasized 
the importance of handling gas cylin- 
ders carefully. 

A high-pressure gas cylinder had 
its protective cap removed while on 
the pile of cylinders. When being re- 


houses 
a home fifteen 








HIGHER WATER PURITY BY DEMINE 


..-.41 Cochrane Achiccrement 


Long experience with a// phases of water conditioning 
problems places Cochrane in the position of leader 
in the design and application of equipment to meet the 
exacting requirements of demineralization. 
Cochrane Demineralizers now operating on boiler feed 
and process waters are continuously producing 
effluents with total dissolved solids and silica residuals 
approaching zero, within the limits of accuracy 
of available testing methods. These include 2-bed, 
3-bed and 4-bed systems—compact mixed bed units 
manually controlled or automatically operated. 
Cochrane engineers and manufactures every type 
of ion exchange precipitation type water conditioning 
equipment—which assures you of unbiased 
recommendations for equipment best suited to your 
requirements. Its complete service provides single 
responsibility for engineering, fabrication and 
continued satisfactory operation 
For information on Cochrane Demineralizers, write 
for Publication No. 5800 and reprints on demineralization. 


Cochrane 


Cc OR POR A T 


17th STREET, PHILADELPHIA 32, PA. 


3123 


Representatives in 30 principal cities in U. S.; 
France; Havana, Cuba; Caracas, Venervela, San Juan, Puerto Rico; Honolulu, Hawaii 


Toronto, Canada; Mexico City, Mexico, Paris, 


Pottstown Metal Products Division —Custom built carbon steel and alloy products 


Demineralizers + Hot Process Softeners + Hot Zeolite Softeners + Dealkalizers «+ 


Reactors 


Other Cochrane Processes 


HOT PROCESS SOFTENER 


Highly efficient precipitation at high temperatures 
reduces hardness, silica, alkalinity and total dissolved 


solids. Publication No. 3000 


HOT ZEOLITE SOFTENER 
Supplementing the Hot Process Softener, high 


temperature ion exchange resins completely remove 
residual hardness with substantial savings in soda ash 
and phosphate. Publication No. 4801 


SOLIDS CONTACT REACTOR 

Slurry blanket principle efficiently removes solids, 
turbidity, color, taste, silica, fluorides; reduces alkalinity 
and hardness from water for boiler feed industrial 


process and municipal purposes. Publication No. 5001-A. 





C100.7 
PE A A A AR SE A AN SD 
COCHRANE CORPORATION i 
3123 NO. 17TH ST., PHILA. 32, PA. 
Send me a copy of Publication Nos. 5800, 3000, 4801, 
5001-A, Reprints of Technical Articles. (Circle publication 
desired) 


Name Title 


Company 


Address 


City Zone State 


* Deserators + Continuous Blow-Off + C-B Systems «¢ Specialties 


For more deta circle 542 on Post Card 
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Cc ontents Guide to the Selection of Electric Motors 
Forming Solid Loop Wire Terminals. . . 


QUESTIONS AND ANSWERS 





Guide to the Selection of Electric Motors 


Type 


D.C. Shunt 


D.C 


(Cumulative) 


( ompour d 


A.-( 


cage 


Polyphase squirrel 
induction, normal 


torque, normal starting 


current 


A-C. Polyphase squirrel 


cage induction, normal 


torque, low starting cur 


rent 


A-¢ 


cage 


Polyphase squirrel 
high 


torque, low starting cur 


induction 
rent 


A.¢ 


cage induction 


Polyphase squirrel 
high slip 


A-¢ 


tor (slip-ring) induction 


Poiyphase wound-ro 


A-¢ 
brush- shifting 


Polyphase commutator 


A.C 


nous 


Polyphase synchro 


Starting Characteristics 


Medium starting torque, 150% 
at 150% rated current. Start 


ing rheostat must be used 


Very heavy starting torque, 
300-400% at 175-200% 
rated current. Starting rheostat 


must be used 


intermediate between (1) and 
(2) 


used 


Starting rheostat must be 


Medium starting torque, 125 
7 

150% 

or starting resistors should be 


Starting compensator, 


used in sizes above 5 hp 


Starting torque less than 4(a), 
100-150%. Designed to start 
on full line voltage. No com 
pensator necessary 


Heavy starting torque, 175 
250%. Line start as 4(b). Must 
not be started at too frequent 
intervals 
Heovy starting 200 
275% 


torque, 
Line start as 4(b) 


starting torque, 200 
Started with external 
These 


are short-circuited when speed 


Heavy 
275% 
resistors in rotor circuits 


reaches normal 


Heavy, 150-200% 


Medium 80 
125%, depending on construc 
tion and cost of starting wind 
ings. Some motors require com 
for starting, others 


starting torque, 


pensator 
start directly across line 


Speed 
Regulation 


Close (0 8%) 


Very wide 


Moderately wide 
(10-25% 


Close (2-6%) 


Same as 4(a) 


Close (2-6%) 


12%) 


Wide (8 


(2-5%) 
rotor 


Close 
with 


tors short circuited 


resis 


Regulation is wide 
with 
circuit 


resistors in 


Wide (10-30%) 


Constant speed 


Speed 
Adjustment 


By field rheostat from 
10% below to 25% 
above rated speed 


Short-time speed adjust 
ment by use of series rheo- 
stat (starting rheostat). On 
cars and locomotives by 
series or porailel connec 

tion of motors 


Same as (1 


None 


None 


may be reduced 
below normal over wide 
range with rotor resistors 


Speed 


(Efficiency also reduced.) 


Speed may be varied over 
range by shifting 
brushes 


wide 


None 


Application 


Suitable for steady loads. Lathes, 
shapers, planers, drills, 
machines, stokers, blowers, cen- 


milling 


trifugal pumps, line shafts, wood 
working machinery, printing press 
es, conveyors, screw machines 
Locomotives, street cars, cranes 
hoists, small air compressors, small 
fans. Must be positively connected 
to load 


Suitable where sudden momen 
tary overloads are like'y to occur 
Punch presses, large shears, com 
pressors, passenger 
elevators, crushers 


conveyors, 


The simplest and most widely used 
of all motors. Suitable for wide 
variety of loads not requiring 
speed adjustment. See (1) for ap 
plications 


Applications same as 4(a) 


Pumps, compressors, conveyors, 
crushers, pulverizers, shears. 


Suitable where momentary over 
loads are likely to occur intermit 
Punches 
hammers 


tently sheors, power 


Suitable for heavy and frequent 
starting duty. Also for adjustable 
speed applications. Elevators 
cranes, reciprocating compressors, 
steel mills, hoists, conveyors, crush 
ers, pumps, blowers 

Fans, compresscrs, pumps, stokers 
textile machinery. First cost of 


motor is high 


Suitable (1) where maximum pos 
sible operating efficiency is de 
sired for steady continuous locds 
of 75 hp and over, (2) where ex 
actly constant speed is necessary, 
(3) where motor speeds of less 


Continued on page 96 
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DE LAVAL 


OPPELLER 
PUMPS 


are used for boiler feed 
on floating x process plant 


retin 


Three De Laval Oppeller Boiler Feed Pumps play an 
important role in the Freeport Sulphur Company’s new 
process which mines sulphur from a deposit beneath the 
Gulf of Mexico. This floating plant is located in the 


marshes in Bay Ste. Elaine, Louisiana. 


The De Laval Boiler Feed Pumps operate at 3,500 rpm Oppeller Pumps are used throughout industry for mine 
with water heated to 297F. They are built with 12% dewatering, descaling, desuperheater feed as well as 
chrome steel impellers and trim. The dependable per- for services in the petroleum, pipeline and marine 
formance of these units has led Freeport Sulphur to _ fields. Capacities range up to 2,000 gpm, pressures to 
purchase six additional pumps for boiler feed service at 1,200 psig, temperatures to 350F; materials to suit 
two other mines. In addition to boiler feed, De Laval any service. For complete data, send for Catalog 1502. 


ey ENE Oppeller Pumps 


DE LAVAL STEAM TURBINE COMPANY 


816 Nottingham Way, Trenton 2, New Jersey 
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Type 


300%. 


son 


9. A-C. Single-phase repul 

sion- induction 300%. 

10(a). A-C. Single-phase induc 
tion, repulsion start 


400%. 


10(b). A-C. Single-phase induc- 
tion, split-phase start. 


150%. 


A-C. Single-phase induc- 


tion, capacitor start 350%. 


A-C. Single-phase induc- 
tion, capacitor start and 


run 





11. A-C. Single-phase, shaded- 
pole.** 


12. A-C. Single-phase, series 
(universal motor) 


300-400%.. 


Starting Characteristics | 


— 


8. A-C. Single-phase repul- Heavy starting torque, 200- | Wide, similar to 


Heavy starting torque, 200 Medium (4-8%). | None. 


Heavy starting torque, 300- | Close (3-6%). 


Heavy starting torque, 250- Same as 10(a). 


Same as 10(c) 


Speed 


Speed 
Adjustment * 


Reguation 


Application 





| than 500 rpm are required in sizes 
| of 20 hp and larger, (4) where 
| power factor improvement is de- 

sired. Compressors, centrifugal 
| pumps, motor-generater sets, line 
| shafts, cement mills, paper mills, 
| steel mills. 





None on most machines. 


series motor. 


Medium starting torque, 75- | Same as 10(a). None. 


| 
| 


For loads involving heavy starting 
torque or sudden overloads. Print- 
ing presses, fans, blowers. Range 
Y to 15 hp. 





Same as 8. Speed of this motor 
more constant than 8. 





Widely used general purpose mo- 
tor in range from '% to 15 hp, for 
applications where heavy starting 
torque is required. Compressors, 
stokers, pumps, conveyors, many 
types of farm machines. 





Widely used general purpose mo- 


| tor in range from 1/20 to % hp, 


for applications not requiring 
heavy starting torque. Domestic 
washing machines, oil burners, 
wood-working tools, business ma- 
chines, grinders, etc. 





Application and range similar to 
10(b) but especially adaptable to 
loads requiring heavy starting 
torque. Domestic refrigerators, 
stokers, compressors, oil burners. 





| Same pa 10(e). 


by changing taps on main 


| Speed may be changed | 
over wide’range by vary- | 
ing impressed voltage, or | 


Fans, blowers, in unit heaters, etc. 


Very heavy starting torque, | Very wide. 


winding. 





Low starting and running torque. | Some types oper- | None. 


| ate at constant 
speed; others with 
considerable reg- 
ulation. 


Same as (2). 


For very small torque applica- 
tions, desk fans, electric clocks, 
valve-operating mechanisms, etc. 


In large sizes, for electric locomo- 
tives, traction, cranes, hoists. In 
fractional hp sizes, for fans, do- 
mestic vacuum cleaners, etc. 





* The speed of most motors, except synchronous motors, may be varied by changing the impressed voltage by means of line impedances or transformers. 


This method of speed control has not been included under the heading "Speed Adjustment.” 
** There are many variations in type, characteristics, and applications of shaded-pole motors. Hence no attempt has been made to make the description in 


section | 1 complete 


Forming Solid Loop 
Wire Terminals 


By CHARLES H. WILLEY 


QUITE OFTEN in overhauling exist- 
ing equipment or installing new wir- 
ing, it is desirable to make electrical 
connections with an extra margin of 
safety. The simplest way of accom- 
plishing this is to use closed loop ter- 
minals on conductors, especially if a 
convenient former is available. 

We made a former such as that 
shown in the accompanying sketch, 
and found it so handy that we now 
have an assortment for the various 
wire sizes. Obviously, this sort of 
device is more appropriate for large 
jobs than for single connections. 
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Using it, we can form loops quickly 
and neatly as follows: 

1. Strip conductor to bare enough 
for the loop. 

2. Twist the conductors (if multi- 
wire). 

3. Tin the wire with soldering iron 
or solder pot. 

4. Place tinned wire between axle 
pin and forming pin. Drop forming 
head on axle pin and roll wire around 
the forming pin. 

5. Dip entire loop into solder pot 
to form solid loop. 

The forming pin should be '4» in. 
larger than the screw or bolt which 
will secure the connection, but other 
dimensions are not critical. Distance 
between the axle and driving pins 
must be great enough to allow for 
wire to wrap around forming pin. 














Loop former is shown here with sequence of steps 
in making a solid loop terminal for a conductor. 
it is especially useful in large wiring projects 
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“You see POWELL VALVES everywhere!”’ 


And no wonder! For The William Powell Com- 
pany makes more kinds of valves and has 
probably solved more valve problems than any 
other organization in the world. 

Wherever flow requires dependable control, 
there's the place for Powell Valves—famous for 


dependability since 1846. Made 14” to 30” and 
125 pounds to 2500 pounds W. S. P. Bronze, 
iron, steel and corrosion resistant alloys. Avail- 
able through distributors in principal cities. On 
problems, write direct to The Wm. Powell 
Company, Cincinnati 22, Ohio. 


CONTROLS FOR THE LIFE LINES OF INDUSTRY 


08 
Powell Valves ‘., 
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Why the Red Faces? (Question No. 513-A) 


THERE ARE times when even an 
editor sleeps. When this is confined 
to the commuter train, bed or edito- 
rial meetings, no one gets excited. 
But when he snoozes while checking 
out calculations in heat transfer prob- 
lems, he discovers that people actu- 
ally read the book. Yours truly will 
have insomnia for a year following 
the latest batch of letters and phone 
calls in tolerant protest of H. B. 
Wayne’s answer to Question No. 513 
(‘How to Figure Air-Cooled Steam 
Condenser’’) published in our Febru 
ary issue. 

Mr. W. H. Motz, Supervising En- 
yineer of the Jefferson Ice Co. here in 
Chicago, was the first to call. He re- 
ferred us to his book ‘Principles of 
Refrigeration,”’ which carries a con- 
cise treatment of heat exchanger cal- 
culations. His comments and _ his 
results were so similar to those of 
K. Whitby of Lancashire, England, 
that we will print here only Mr. 
Whitby’s letter and Mr. Wayne’s 
reply to Motz’ comment. 


Whitby's Commentary 
| ENJOYED reading your contribu 
tor’s reply to A.L.A. (Q. No. 513), 


which is given in a concise and easy- 


Answer to No. 511 


What Causes Water 
Hammer In This Tailpipe? 


Editor's Note The original ques- 
tion submitted by E. E. M. appeared 
in the August, 1953, issue of PoWER 
Me NGINEERING and still has not been 
satisfactorily solyed. A couple of 
times it was thought to be solved, but 
changed operating conditions would 
start the hammer all over again. Also, 
we are still receiving suggestions from 
you readers on this old problem. We 
will let you know when it has been 
finally corrected and tell how it was 


done 
Fill Up That Tailpipe —Fischer 


| BELIEVE that the solution of the 
problem is that shown in Fig. 7, 
page 95, December issue. That is, 
raising the tail pipe water level, 
though I would suggest that this be 
done by raising the hot fill and pro- 
viding it with a suitable overflow 
as this arrangement would be self 
regulating and not require adjust 
ments for variations in quantity of 
condensing water 


to-follow fashion. 

However, to my mind there seems 
to be just one misleading point, apart 
from the typographical error near the 
foot of the first column on page 88 

138,000,000 Btu per hr instead of 
13,800,000 Btu per hr). 

In the table devoted to the con- 
denser performance data the author 
refers to the overall heat transfer co- 
efficient (item 15) as 16 Btu per sq ft 
per deg F per hr. He then proceeds to 
use this figure in calculating the 
surface required but the tempera- 
ture difference he uses is the rise in 
air temperature. Surely, unless he 
defines heat transfer differently from 
myself, this cannot be true. 

The saturation temperature at 3 in. 
hg is 115 F, and with air “in” and 
“out”’’ temperatures 95 and 105 F 
respectively, the mean temperature 
difference by which heat is transferred 
from the condensing steam to the 
cooling air is logarithmically and 
precisely: 

95) 115 —105 
115-95 
°B* 115 —105 


uMTp = 1 


10 
14.4 F 


» 


log .2 


My explanation of the phenomena 
IS: 

All steam pipe water hammers are 
the result of the condensation and 
collapse of vapor bubbles, letting the 
surfaces of the water surrounding the 
former bubble come into violent 
contact, with impact. 

With a tail pipe of 60 ft 5 in. plus 
above the surface of the water in the 
hot well a vacuum of 27.8 in. Hg will 
maintain a solid column of water in 
the tail pipe of roughly 30 ft 6 in., 
above which will be approximately 
30 ft of vapor-filled space, except 
where it is filled with the falling col- 
umn of condensing water. 

The inference from the description 
of the equipment is that the vacuum 
is regulated by increasing or decreas- 
ing the flow of condensing water, with 
a greater or smaller rise in tempera- 
ture and a vacuum corresponding to 
the final temperature of the water 
plus the condenser operating tem- 
perature difference which is stated 
by the Heat Exchange Institute as 5 
F for this sort of equipment. For 27.8 
in. vacuum this would mean a water 
temperature leaving the condenser of 
about 107.5 F 


A more simple and slightly less 
precise method gives: 
ie 115 —95) 4+ 
MTD 0 
30 <a y 
> = 15 F 
Using the more precise mean tem- 
perature difference, the surface area 
becomes: 
13,800,000 _ 20 gag oa f 
= : = OY, S«( t 
16x 14.4 °° : 
It will be interesting to have Mr. 
Wayne’s comment on this point. 
Lancashire, England K. WHITBY 


Wayne's Comment On This Point 

YOuR air mail letter stated Mr. 
Motz questioned the value of tem- 
perature difference given in Equation 
16, page 89, February issue. Mr. 
Motz is correct in his comment. 

For a heat exchanger designed to 
permit the hot fluid (steam) to give 
up heat but having the temperature 
remain constant, and the cold fluid 
air) absorb heat with rising tempera- 
ture, the logarithmic mean tempera- 
ture difference should be used for 
calculating the required surface. 

I check the value of 14.4 F given in 
your letter as correct and therefore 
the required surface area is 59,900 
sq ft. 

May I thank Mr. Motz for observ- 
ing this error and I hope that this 
inaccuracy has not caused any incon- 
venience for A.L.A., who requested 
this information. 

The Editor says his face is a little 

red. My face is really red. 
Brooklyn, N. Y. H. B. WAYNE 
Editor’s Note: And we add our 
thanks to Mr. Whitby and those 
others who caught our slip. 


115—105) 


Up to the flow required to maintain 
the 27.8 or 28.4 in. vacuum, the flow 
of condensing water is apparently 
small enough that it can fall freely 
through the vapor space of the upper 
portion of the tail pipe without fully 
filiing the pipe. When the flow reaches 
or exceeds this amount, at times gulps 
of the water fill the pipe fully and 
form pistons descending through the 
tailpipe. These pistons compress the 
vapor so that its saturation tempera- 
ture is above that of the water which 
surrounds it and it immediately 
condenses, its weight and latent heat 
being very small as compared with 
the weight and heat capacity of the 
water surrounding it. As a result, the 
falling plug of water strikes the sur- 
face of the water column in the tail- 
pipe without any cushion and drives 
it, or attempts to drive it, down the 
tailpipe. The first obstruction to the 
flow of this column in the tailpipe is 
the elbow at the bottom of the col 
umn and the impact appears at this 
point, just as in a water hammer in a 
horizontal steam pipe the elbow or 
valve is blown off the end of the pipe. 

I believe because of the lessened 
resistance at the bottom of the tail- 





SHORTER on headroom - LONGER on savings 


View, showing low headroom of 
Foster Wheeler single-pass ‘‘dovble- 
flow" condenser with vertical type 
condensate pumps in the right fere- 
ground. 





New Foster Wheeler “double-flow”’ condenser uses 

40% less headroom = cuts building costs = more than 
4 

meets the highest performance standards 


Uitisins a volume only 60° of that 
customarily required, the new Foster 
Wheeler “double-flow” principle 
marks a new advance in condenser 
design. Less headroom is required 

often 40°; 
height of conventional units. This 


less than the over-all 


means a proportionately shorter tur- 
bine pedestal—and a substantial re- 
duction in building costs. 


The rectangular shape makes pos- 


sible complete utilizatien of the space 


available. Intimate contact and scrub- 
bing action between steam and con- 
densate promote effective deaeration 
and reheating. Condensate leaves the 
hotwell at steam temperature under 
all operating conditions. Also, be- 
cause of the larger steam entrance 


and shorter tube-bank depth, pressure 


loss is reduced to a minimum. Efh- 
cient cooling of the non-condensate 


vapors and gases is provided by tri- 
angular cooler sections of the series 
zone type. 

In a typical test of a 32,500 sq. ft. 
unit, the actual heat transfer coefhi- 
cient showed 578 Btu per hr. per 
sq. ft. per F as against 510 for com- 
mercially clean tubes,—thus resulting 
in an absolute pressure 0.10 inch 
better than expected. Further details 
on request, 


FOSTER WHEELER CORPORATION 


165 Broadway, New York 6, N. Y. 


FOSTER G WHEELER 
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Only a WING Axial Flow 
Turbine Blower would permit 
such a compact installation 


“PT gamprenser Bye e red 


IS neat, compact forced draft installation shows how 
the WING Axial Flow Turbine Blower can save thou- 
sands of dollars in installation costs by eliminating the 
duct work and excavation costs attendant en the use of 
other types of blowers. This compact, quiet, low-speed 
blower delivers 11,300 CFM at 3” static pressure to the 
40,000 lb. per hr. B & W oil-fired boiler at the Chicago 
plant of Southern Cotton Oil Co., makers of the well-known 
Wesson Oil. This is the third Wing blower at the Chicago 
plant, the tenth in all Southern Cotton Oil plants, the first 
having been installed in 1916. 


ina Wing Mfp.Co. 


Linden, N. J 


Factories: 
Linden, N. J. and Montreal, Can 


UNIT HEATERS : FANS BLOWERS DRAFT INDUCERS TURBINES 
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pipe after the two 90-degree ells were 
changed to 22!4-degree ells the im- 
pacts of the falling plugs of water 
drove a certain amount of the tail- 
pipe column on and into the hot well 
and the water hammer was less no- 
ticeable until the flow was still further 
increased and the falling plugs of 
water became larger and more fre- 
quent. 

I think this hypothesis explains 
why all the air vents, etc., had no 
effect as nearly all the air was being 
drawn off by the air ejector and there 
was no free air to be vented, the very 
small amount left probably being 
suspended in the water as very fine 
bubbles. A further supporting argu- 
ment would be that since air will not 
condense but will still retain an ap- 
preciable volume, even though com- 
pressed, it would tend if anything to 
cushion a water hammer. This vent- 
ing of air elsewhere is confirmed by 
the statement that the system op- 
erated at first with a closed hot well 
which indicates little air and be pres- 
ent in the absence of water hammer 
when the steam ejectors were turned 
off and the condensing water above 
ran through the condenser as there 
would be no vapor to form and col- 
lapse to form the water hammer. 

I therefore believe that if E. E. M. 
will rearrange his equipment so that 
the water level in his hot well will 
be about 35 ft or 36 ft below the 
center line of the 16 by 14-in. reducer 
on the inlet of the tee at the top of 
the tailpipe he will overcome his 


| troubles from water hammer. 
| New Haven, Conn. H. D. FISCHER 


Answer to No. 517 


How Patch Underground 
Oil Storage Tank? 


Use Concrete —Fitzpatrick 


SOME TWENTY odd years ago we 
had much the same problem with a 
No. 6 fuel oil tank leaking. Welding 
was initially considered and the ex- 
plosion and fire hazard to be mini- 
mized by filling the tank completely 
with carbon dioxide. 

After checking the maximum 5 psi 
pressure that would have to be closely 
maintained to prevent tank bursting, 
we decided on this repair. 

First, the tank side was cleaned as 
much as possible with an alkaline 
detergent solution, and _ previous 
paint removed with coarse steel wool. 
A concrete form was made to cover 
the crack extending 12 inches on each 
side. 

Tarred oakum was calked into the 
crack just tight enough to keep in 
place and a fast drying asphalt paint 
was applied to the oakum. While the 
asphalt was still tacky, waterproof 
canvas strips were lapped over the 
oakum for a one-foot additional cov- 
erage on each side of the crack. 
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years of safe, sure, efficient lubrication 


ahead for these turbines 


Gulfcrest’s unmatched record of outstanding per- 
formance in every type of steam turbo-generator 
guarantees safe, sure, efficient protection for these 
six units down through the years. 

A record like this did not just happen. It is the 
result of careful selection of crude oils that are 
thoroughly refined, then super-refined by Gulf’s 
exclusive Alchlor Process—plus the right com- 
bination of the right chemical additives, and 
rigid quality control. 

Gulfcrest’s performance record includes instal- 
lations where the original fill has been in service 


more than 15 years. 
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Modern equipment in a modern 
plant—line up of six large Gen- 
eral Electric steam turbines in the 
O. H. Hutchings Station of the 
Dayton Power & Light Company 
generating plant which is located 
south of Dayton, Ohio, on the 
Miami River. Gulfcrest Oil pro- 
vides the vital lubrication for all 
six units. 


The next time you fill a turbine system, make 
it a fil! for safe, sure, long-lasting protection. Spe- 
cify the world’s finest turbine oil—Gulfcrest. Call 
your nearest Gulf office today and have a Gulf 


Sales Engineer recommend the proper grade. 


Gulf Oil Corporation - Gulf Refining Company 


1822 Gulf Building Pittsburgh 30, Pennsylvania 


INDUSTRIAL 
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POWERHO 
CEMENT....... 


INSULATES AND FINISHES 


@ Easy trowelling... Single coat...Low applied cost. 


<— insulated 
with 


Mono-Block 
finished 

with @ 

POWERHOUSE 
CEMENT 


@ Quick hydraulic setting... No drying-shrinkage 


cracks. 


By) Weatherproof, ‘rain-proof” within two hours. 


@ Smooth surface for oil- and water-base paints. 


Baldwin-Hill 


COMPANY 
205BREUNIG AVE., TRENTON, 


Kelamarzeoo, Mich. + 


B-H POWERHOUSE 
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continued from page 100 


Another coat of asphalt was ap 
plied over the strips and allowed to 
dry thoroughly. Then, a mix of fast 
drying non-shrink cement, 1-2-4 was 
formed 6 inches deep over the canvas 
strips. 

The conerete dried and set rapidl, 
and the tank has never leaked. 
Jefferson City, Mo. 

L. W. FITZPATRICK 


Answer to No. 520 


How To Avoid Undue 
Noise in Air Ducts? 


isolate Vibrations, Check Velocities 
and Turbulence — Fitzpatrick 


OBVIOUSLY in old _ installations 
where little space is available for 
ducts, high velocity air distribution 
offers advantages. However, special 
silences and larger air outlets are re- 
quired to absorb noise. 

In every air conditioning installa- 
tion lower air velocities are desirable. 
Air velocity should not exceed 100 
120 fpm when directed at spaces 
where people are moving around. 
Offices should be held to a 70 fpm 
minimum to avoid discomfort. 

Avoiding drafts require ceiling dif- 
fusers with bottom grille dampers. 
Air velocity can approach 3000 fpm 
and will be properly diffused with 
lowered noise in spite of machines, 
columns and other obstacles. The 
smaller ducts and simplified layouts 
save valuable space and initial in- 
stallation costs. Radio and tv stu- 
dios require air velocities through 
necks of air diffusers to be in the 
neighborhood of 700 fpm for mini- 
mum noise. 

All air 
should be 


conditioning equipment 
set on shock absorbers 
which prevent vibrations traveling 
through ducts. Equipment founda- 
tions should be separated from main 
building foundations. Fan wheels 
often create turbulent air flows at 
discharge which can be minimized 
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How Edward Steel Valves 
Cut Maintenance in a Hospital 
150 |b sp Boiler Plant 


RAY D. GANGWER, Chief Engineer, Gets Dependability, 
Saves on Replacements and Repairs with Steel Vaives 


Buying EDWARD 300 lb sp steel valves for 150 lb sp service proved a 
good investment at The Dr. Norman M. Beatty Memorial Hospital, 


Westville, Irdiana. 


Years ago, labor for repairing or replacing valves was relatively inexpensive. 
But, today, labor often costs more than the valve. So, for economy, the 
feedline, non-return, main steam distribution, blow-off and miscellaneous 
drain, gage and auxiliary valves in this steam generating plant are steel. 


Maintenance personnel at the hospital like trouble-free Edward steel valves. 
Edward’s dependability and low maintenance requirements more than 
justified their slight additional cost over the usual low pressure valves. 


You, too, can cut your maintenance expense with low-cost Edward steel 
valves. Call the nearest Edward representative or contact Edward Valves, 


Inc., today. 


Edward Valves, tnc. 


Subsidiary of ROCKWELL MANUFACTURING COMPANY 


220 West 144th Street 
EAST CHICAGO, INDIANA @) 
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continued from page 102 
by adding turning vanes in well- 
padded duct elbows. Belt drives are 
preferable for motor-fans, being eas- 


ier to line up and noise cannot travel 


from motor to fan. 
Branch ducts require hangers for 
stability and when passing through 
- walls should have insulation at cross- 
bo through points to avoid wall noise 
= pickups. Separate ducts for both sup- 
ply and return, will prevent noise 


, travel from one area to another. 
v Floating construction duct mounting 
tion, after reading this brief sum- virtually eliminates duct noise. El- 
mary of the characteristics and over long or short distances... bows should be kept from branching 
widespread use of this versatile with fixed or movable anchorages too close to fan outlets. 
Remote Control, just ask us to ... for light loads or loads up to Loose dampers and sharp edges in 
send you our IDEA FILE with com- 1,000 Ibs., and these units are fre- ducts mean noise. Duct elbows should 
plete Application Data. quently and successfully used in have ample sweep, or turning vanes 
Tru-Lay Push-Pull Controls pro- conjunction with Electrical, Hy- should be added to prevent air turbu- 
vide POSITIVE REMOTE-ACTION draulic and Air Controls. lence and one sided air flow. 

; wocaseg Ducts to air diffusers should have 
Flexibility makes it possible to snake around obstructions... simpli- ‘ an air velocity at least 100 fpm less 
fies installation ... reduces the number of working parts... than corresponding neck velocity. 


to give you ... rather than this Sound absorbing linings inside ducts 
and felt linings on dampers reduce 


eget - this simple and complex (and expen- it linin 
effective assembly sive) series of linkages noise. This insulation gives added 
air-conditioning gain. Allowance must 














If you would like more informa- 


POSITIVE ; be made for acoustic linings in ducts. 
? if High heat loads requiring more 


REMOTE. f than 12 air changes per hour necessi- 
: tate high capacity air diffusers. 


A 

ACTION 1 Equalizing deflectors in the neck of 
and e= diffusers will equalize air for quiet 
FLEXIBILITY , distribution. Felt padding vanes and 
blades of the equalizing dampers ab- 


together with Pre + dae y : , ; sorbs noise. Joints between ducts and 
oon ar oe Long Whos j air diffusers should be flexible. Dif- 
— — Ww ae “ ~-— fusers should be mounted tight 
’ *US . A ; ‘ ai . , Ve aj Ike 2 
PULLS serve design q | against duct to prevent air leakage 
ers an d users which creates noise. ; : : : 
equally well in im Sound waves diminish in intensity 
proving machine operations, even when conduit is COMPLETELY as they move away from noise source. 
whether the application ison such IMMERSED. Air diffusers located at ceiling height 
gpvese service jobs as Bulldozers, {Lybrication of the inner working will be quieter than one in the wall, 
Machi Shovels poy — member is taken care of for life. even if the wall outlet is one foot 
eee py | redler «10 Sem melinceete 4 Temperatures as low as —70° F. below the ceiling. 
work as Photographic Equipment, ‘ill 6 hinder the , sa Jefferson City L. W. FITZPATRICK 
X-Ray or Business Machines. tor st tide emis nd in tine "_ 4 - ‘ il : : 
mo § , anc Ss 1oroughn- 
Immunity to Vibration makes ly effective even in the extreme Answer to No. 520 
these TRU-LAY PUSH-PULLS ideal high temperatures encountered on 
as Remote Controls on shakers Jet Engine, Furnace Door and 
and other vibratory products. Glass Furnace Damper control ap- . : , . - 
c lete Protection Against Di plications PRACTICE varies considerably, de- 
omplete Protection Against eee . j “g : itions 
and Rabawe is a big factor in ihe It is more than likely that you pending on locas conditions, but 
use of this unit on Tanahiners in Will find acco TRU-LAY Flexible where reasonably quiet operation is 
Coal Mines, Cement and Stee] ?USH-PULL CONTROLS doing a good essential the following velocities will 
Mills, Oil Fields and in many other job on some or many of the prod- generally be satisfactory: 
industries ; ucts used in your own business tae In main ducts ; 1000 fpm 
; on your drinking fountains, busi- In branch ducts 600-800 fpm 
Corrosion-Resistance of the unit, ness machines, factory lift trucks In grille or outlet 300-400 fpm 
plated or with Stainless Steel con- (gas or electric) to control tilt and B justrial plants with a rela- 
struction as required by the use, lift, or in your power or heating F In industrial — ay Pe 1 . 
has led to many applications in plant, perhaps controlling the tively high noise level, main Guck 
the Marine Field ...salt water or pitch of blades on a big exhaust velocities may be increased to 2000 
fresh. Supplied with a rubber fan. The full list of applications is fpm or as high as 3000 fpm. Pneu- 
cover the unit operates effectively simply tremendous. matic conveyors may require consid- 
Send for this 7/:)s IDEA FILE will answer most of the ques- erably higher velocities, but appar- 
tions you may have in mind as to how ently J.U. did no lave reference lO 
IDEA h 18s to how you ly J.O. did t | referer t 
might mate seeiionel applications of this this type service. 
FILE versatile and dependable tool. Write fora Chicago, Ill. ROBERT JAMES 


copy, without obligation. 


James Gives Velocities 


[ 
| 


AUTOMOTIVE and AIRCRAFT DIVISION Siete: todeiie seth ania sail 
AMERICAN CHAIN & CABLE address when submitting ques- 


601-E Stephenson Bidg., Detroit 2 - 2716-E South Garfield Ave., Los Angeles 22 tions or answers for publication. 


929-E Connecticut Ave., Bridgeport 2, Conn. 
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Standard catalogs listed monthly to 
help you maintain a reference library 


BOILERS, GENERATORS 


201 Shop-Assembled Boiler — Six- 
teen-pp Bulletin G-76, completely de- 
scribes and illustrates company’s Type 
FM water-tube integral-furnace boiler, 
made in standard sizes from 2900 to 28,000 
lb of steam per hr, pressure to 250 psi. 
Savings in erection, installation and mov- 
ing costs are stressed. Capacities, dimen- 
sions given. The Babcock & Wilcox Co. 


202 Packaged Boilers — This 16-pp 
illustrated catalog describes manufactur- 
er’s new Type VP package boiler. Follow- 
ing a section of background information is 
an outline of the principal design features 
of these boilers, which are shop assembled 
and provide steam capacities from 4000 
to 30,000 Ib per hour. Space requirements 
are shown in a table along with typical 
specifications. Also described is control 
system. Combustion Engineering, Inc. 


203 Steam Boilers — Form AD-100 
is an 8-pp catalog providing complete de- 
scription of company’s — self-contained 

d 


boiler, hot water or steam, for heating an 
processing. Includes design details, capaci- 
ties, dimensions and application informa- 
tion on boilers ranging from 15 to 500 hp 
and 15 to 250 psi. Cleaver-Brooks Co. 


204 | mproved Steam Generator — 
Bulletin 2000, 28 pp, explains advance de- 
sign features that distinguish this manu- 
facturer’s generator from other unit steam 
generators. Describes and illustrates en- 
gineering differences of component fea- 
tures. Also shows how these components 
are constructed, assembled and tested. 
Another section gives data, and dimen- 
sions for the units which range from 20 to 
6000 hp. Preferred Utilities Mfg. Corp. 
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It’s easy to get these free 
catalogs—just circle item 
numbers of those wanted 
on post card at right. Use 
the card, also, to ask for 
further information on 
the advertised products. 
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205 Steam Generators — Illustrated 
Bulletin SB43, 20 pp, describes company’s 
VL factory assembled generators combin- 
ing 2-drum water-tube boiler, integral 
water cooled furnace, brick work, insula- 
tion and steel casing. A large cut-away 
illustration shows design details, and gas 
travel. Erie City Iron Works. 


206 automatic Boilers — This bul- 
letin describes 17 sizes of Powermaster 
packaged automatic boilers from 15 
through 500 hp for steam process, steam 
and hot water heating service. Lists such 
advantages as three-pass design, forced 
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draft and automatic controls. Describes 
firing equipment for light and heavy oils, 
gas; shows various fuel firing arrange- 
ments. Orr & Sembower, Inc. 


TUBING AND ACCESSORIES 


207 Double-Walled Tubing — 
Technical Bulletin 1950, 12 pp, presents 
tubing eames for conditions where 
single-walled tube can’t withstand simul- 
taneous attack from two types of corrosive 
media. Describes and illustrates construc- 
tion, illustrating possible metal combina- 
tions. Explains tubing’s use in ammonia 


refrigeration, boilers, steam generators. 
Discusses heat transfer properties, hi 
temperature use. Bridgeport Brass Co. 


208 Condenser Tubes — Excellent 
information on condenser tubes and their 
service life is given in this 40-pp illus- 
trated booklet. Subjects disc include 
corrosion of condenser and heat exchanger 
tubes, corrosion resistance and control, 
the selection of tube materials, and the 
composition and physical properties of 
company’s alloys. Details on proper in- 
stallation are given. Scovill Mfg. Co. 


209 Life Extension for Condenser 
Tubes — This 32-pp extensively illus- 
trated booklet reports on research into the 
causes of corrosion and means of combat- 
ing them, as well as the choice of condenser 
tube materials. Points out that Admiralty 
metal, long a standard for power plant 
condenser tubes, works satisfactorily in 
most installations, but other alloys may be 
necessary in some circuinstances. Revere 
Copper and Brass, Inc. 


210 Nickel Pipe and Tubes — Bul- 
letin T-17 is a 27-pp technical bulletin on 
the fabrication and design of nickel] and 
high nickel alloy pipe and tubing, illue- 
trated ut by drawi and pho- 
tos. Presents tables on mechanical and 
physical properties, ASME code require- 
ments, recommended welding procedures. 
The International Nickel Co., Inc. 


211 Tube Cleaners — Catalog 76-A 

vides 48-pp of information on manu- 
acturer’s line of tube cleaners. Following 
equipment selection and operating hints, 
this practical catalog describes and _pic- 
tures cutter heads and drill heads, brushes, 
and motors, giving sizes, application in- 
formation. Electrically driven equipment, 
air valves, hose, lubricators presented. 
Thomas C. Wilson, Inc. 


212 Rotary Tube Cleaners — Bulle- 
tin R-105 presents air and water driven 
rotary tube cleaners and cleaner accesso- 
ries. Tilustrates several models and heads 
discussing specia] features. Roto Div., 
Elliott Co. 


213 Data on Stress Values — Data 
Card 154 is i to help power en- 
gineers concerned with the operation of 
tubular equipment at elevated tempera- 
tures and pressures. The card is an adapta- 
tion of Table P-7 of the new ASME Boiler 
Code and is complete with notes and 
formulas for calculating maximum allow- 
able working pressures. Tubular Products 
Division, The Babcock & Wilcox Co. 


BURNING EQUIPMENT 


214 Automatic Burner — Bulletin 
420 contains approximately 30 pp of engi- 
neering data on a new burne: unit for gas, 
oil or combination firing and for 
capacities to 42,000 Ib of steam per hour. 
Separate sections of this looseleaf manual 





new catalog describes the 


MOST ECONOMICAL HEATING SURFACE 
ON THE MODERN BOILER 


... that’s the way to describe the Ljungstrom Air Pre 
heater. For any boiler above 25,000 pounds per hour 
capacity — there’s a Ljungstrom to cut your fuel costs 
. increase steam capacity . . . lower maintenance costs 
Chis new catalog includes detailed descriptions of the 
Ljungstrom Air Preheater, and illustrations showing how 
it is mounted on boilers of many different capacities 
Included, too, are reasons why the Ljungstrom is so re 


liable... easy to maintain... resistant to corrosion. 


MM 


-'¢ FOR YOUR FREE COPY, WRITE TODAY TO THE AIR PREHEATER CORPORATION 


The Air Preheater Corporation 60 East 42nd Street, New York 17, N. Y. 
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BIDDLE Gstrcment Wes 


ARE YOU SURE OF PROTECTION 
THROUGH YOUR GROUND CONNECTIONS? 


Ground Tester measures low resistance 


ing rou or 
frequently \ 

round resist 

in the earth 

the north 

ind fall 

hould make 


i thorough round of ground resistance test 

(Aside from the hazards to personnel, thou 
sands of dollars may be saved in damage to 
electrical equipment and in loss of power 


ind stoppage of production 


The MEGGER Ground Tester is the 
easiest quickest and most accurate method 
of determining ground resistance It is an 

istrument specially designed for the pur- 
fitrne ma should be used wherever possible 
Direct readings are automatically obtained 
ohn It provides its own source of 
current no batteries, or other remote 
ource required It's easy to carry, too. Has 
ipproval of the Associated Factory Mutua! 
Insurance Companies. 


Don’t put it off—write today for “Ground- 
ing Electrical Circuits Effectively” by J. R 
Eaton (Bulletin 25T2-PE) and our Biddle 


manual on “Ground Resistance Testing” 


(Bulletin 25J-PE). 





A NEW CONVENIENCE... 


. ; 
and Proteetion 


for the ever-popular 
MIDGET 
MEGGER' 
Insulation Tester 


Operates 
without 
Removing 
From Case 


Practical electrical men ippreciate the 
onvenience { this new leather case ce igned 
for the protection and easy operation of the 
Midget Megver Insulation Tester. Like a fine 
camera case, just flip back the lid ind oper ite 
locked in. Leads 


mupartment under the instrument 


Instrument ecurely 


tore ina 


If vou don't have a Midget Megeger Insula 
tion Tester, it will pay you to investigate the 
enience of this handy test set. It eon 
own ‘ ce of test 

id generator. No de yn ndence on batteries 
Ratings up to yf) 


ivailable W rite 


current in a 
or other power upply 


megohm 100 volts dee are 


lor Bulletin 21-85- PE. 


JAMES G. 


BIDDLE CO., 


Cases 
Available 
for Your 

Present 

Instruments 
S11.00 EACH 


(,. Biddle Co 
| 1316 Areh St., Phila. 7, Pa 
j Gentlemen Please send me 
Bulletin 25T2-PI 
Julletin 25J-PE Bulletin 21-85-PE 
Midget Megger Case(s) @ $11.00 


Check attached Bill Company 


AvONE 


a ce eee ee eee cee ee ee ee ees ee ee ee es ee 


1316 ARCH ST. 


PHILADELPHIA 7, PA. 


ELECTRICAL TESTING + SPEED MEASURING INSTRUMENTS + LABORATORY & SCIENTIFIC EQUIPMENT 
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are devoted to photos and discussion of 


special features of the burner, general 
specifications, parts list, wiring and piping 
diagrams, explanation of operating se- 
quence, and performance data. Available 
to qualified power engineers, please stat: 
vour job tithe when requesting this bul 
letin. Peabody Engineering Corp 


215 Oil and Gas Burners — Bulle- 
tin OB-53, 28 pp, gives principles of 
selection and application of oil or gas 
burners, or a combination of both for 
standard and wide capacity range opera- 
tion, together with air registers and fuel 
oil heating and pumping sets. Conversion 
table shows approximate relationships 
between quantity of oil burned, boiler 
capacity and air required for combustion 
Specifications included. The Engineer Co 


216 Steam Atomizing Oil Burners 
— Sixteen-pp illustrated Bulletin 21 de- 
scribes steam atomizing oil burners and 
auxiliary equipment for use with heavy oil 
or tar in boilers, stills, drvers and other 
furnaces, where steam or compressed air 
is available for atomizing the oil. National 
Airoil Burner Co., Ine 


FUEL OILS, LUBRICANTS 


21/7 Air Compressor Lubrication 
Manual — Valuable information on air 
compressor maintenance is contained in 
this 40-pp book. Subjects treated include 
compressed air, compressors and related 
equipment, lubricating systems, compres- 
sor Oils and applications, lubrication re 
quirements, operating hints, oil require- 
ments, storage and care of compressor oils 
also safety precautions. Cities Service 
Petroleum, Ine 


218 Diesels, Their Fuels and Lu- 
bricants — This 46-pp book gives practi- 
cal information on diesel engines, covering 
their history and economics as well as de- 
sign characteristics and operating princi- 
ples. Classification of diesels according to 
speed is covered. Sinclair Refining Co 


219 Versatile Industrial Oil — De- 
scribed in 20-pp Form AD 4078 is an all- 
purpose oil offering protection for a wide 
range of industrial equipment, and avail- 
able in 15 viscosity grades. Discusses six 
major characteristics of the oil; explains 
and pictures its use in hydraulic systems, 
speed reducers, air compressors, electric 
motors, hydraulic turbines, bearing sys- 
tems, ete. A chart shows grades available, 
their uses and physical properties, Stand- 
ard Oil Co. (Ind.) 


220 Turbine Lubrication — The 
special problems of turbine lubrication are 
discussed in 8-pp Bulletin TU-1. Tells how 
purifiers keep power units in service 
discusses inhibited and uninhibited oils, 
company’s process for reducing sludge 
formation within lubrication system. II- 
lustrated with diagrams of typical installa- 
tions, photos of purifiers. DeLaval Separa- 
tor Co 


221 Compressor Lubrication Prob- 
lems — Vol. 40, No. 1 of Lubrication 
provides a 14-pp article on problems asso- 
ciated with compressor lubrication. Re- 
views compressor types, function of the 
lubricant and importance of adequate 
installation. Air compressor explosions and 
receiver fires are discussed, as are con 
densation and compressor cooling, bearing 
lubrication, selection of lubrications. Spe- 
cial problems of air, gas, refrigerator, and 
other compressors are treated. Includes 
lists of factors which control de pe ndable 
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Coke Ovens at U. S. Steel’s Huge 


Fairless Works at Fairless Hills, Pa. 
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Many proven Garlock products 
selected for U.S. Steel’s Fairless Works 





We are indeed proud that U.S. Steel chose Garlock pack- 
ings, “as skets, mechanical seals, oil s als, and expansion 
‘ott | ‘te so many important installations in their great 
new plant. It is a real tribute to the reputation Garlock 
products have earned for long, trouble-free service under 
the toughest service conditions. 

Garlock CHEVRON Spool-type Rubber Ex- 

Packing used on roll pansion Joint used on 


balance cylinders of hot industrial waste lines downtime and cut maintenance costs. Just contact the 
and cold mills 


Let us show vou how Garlock can help you to reduce 


Garlock representative in the sales office nearest you. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


Sales Offices and Warehouses: Baltimore ¢ Birmingham « Boston « Buffalo 
Chicago ¢ Cincinnati ¢ Cleveland ¢ Denver ¢ Detroit ¢ Houston ¢ Los Angele 
New Orleans « New York City ¢ Palmyra (N.Y.) ¢ Philadelphia ¢ Pittsburg 
Portland (Oregon) ¢ Salt Lake City ¢ San Francisco ¢ St. Louis ¢ Seattle 
Spokane e Tulsa 

Garlock LATTICE BRAID * Model 64 KLOZURE* in Canade: The Garlock Packing Company of 

Packing used for many Oil Seal used on hot and 


general applications cold rolling mills *Registered Trad 


PACKINGS, GASKETS, OIL SEALS, 


(JARLOCK  ecwsnient sents 


RUBBER EXPANSION JOINTS 
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Aerial view, Higgins Plant 


Boiler, turbine and duplex switchgear 


ponels in centralized control room 


{ . ee 
Cnugineering > 


A SINGLE RESPONSIBILITY 


Higgins Plant, Booth Point, Florida, is the leading 


t+ 


Qonotruetion 





generating station of Florida Power Corporation. The first 
unit, of 44,000 kilowatt capacity, supplies electric power to 
take care of present industrial, commercial and residential 


load requirements. 


Station design, based on unit boiler-turbine arrange- 
ment, provides for economical future expansion. Two 
additional units will increase station capacity to 132,000 kilo- 


watts to meet western Florida's rapidly growing power needs 


The complete unit—designed, engineered and con- 
structed by Kuljian under a single contract—was completed 


six months ahead of schedule, for less than estimated cost. 





Fe Krulpian Gyocadon 
SONS Tee Tees 


ENGINEERS e@ 


MEXICO CITY + CARACAS + MADRID + ROME + ATHENS + TOKYO «+ CALCUTTA 
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compressor operation; those which may 


react against efficiency. The Texas Co 


222 Cooperative Technical Con- 
sultation Service — This informative 24 
pp booklet presents eompany s periods 
consultation service aimed at the most 
efficient use of petroleum products. Covers 
services available in the solution of lubri- 
cation problems, metalworking operations 
processing, fuel oils, dust control. Gulf Oi! 
Corp., Gulf Refining Co 


223 Petroleum Pitch — This illus 
trated article on petroleum pitch as a boile: 
fuel stresses its low cost, other advantages 
Explains combustion of pitch; discusses 
unloading method, burning, storage, fue! 
oil treatment, also precautions in handling 
hot pitch. Kor Corp. 


224 Turbine Oil Conditioning — 
Bulletin 832-P, 12 pp, offers a detailed 
explanation of the reasons for turbine oil 
conditioning, the way in which company’s 
dry type conditioning equipment. nullifies 
or prevents factors which promote de 
terioration of oil. Bowser, Ine 


VALVES, TRAPS, PIPING AND 
ACCESSORIES 


225 Check Valves — T wenty-pp Cat- 
alog 30 presents company’s line of tilting- 
dise check valves made in iron, bronze 
and steel for working pressures to 3000 
psi. Explains operating principle of tilting 
dise construction, discusses closing without 
slam, reduced loss of head, other advan- 
tages. Includes construction details, sizes 
The Chapman Valve Mfg. Co 


226 Safety Valve Engineering Data 
— How company’s safety valve works and 
Its operating advantages are explained in 
Bulletin 707. Includes dimensions on valve 
types, also provides tables on superheat 
correction factor. Manning, Maxwell & 
Moore, Ine 


227 Solenoid Operated Valve — 
Kight-pp Technical Bulletin W-7 describes 
solenoid operated valves which automat- 
ically open or close in response to time 
clock, pressure switch, manual switch or 
other impulse. Contains operating instruc- 
tions, illustrated parts lists, and dimen- 
sions for these valves, used in. steel, 
processing, pulp and paper mills, rubber 
and chemical plants, and water works 
Golden-Anderson Valve Spec ialty Co. 


228 General Service Valves — Bul- 
etin k-160, 16 pp, describes and illustrates 
design and construction of company’s 
quick operating valves, explaining their 
application to blow-off service and on 
chemical soot blowers, water 
column blow-down, and other types of 
pipe line. Everlasting Valve Co 


process, 


229 For Quick Valve Selection — 
Here’s a 20-pp catalog digest providing 
ordering and application information on 
gate, globe, Pm and check valves in 
ronze, iron, cast and forged steel con- 
struction, also valve accessories and parts 
Illustrated and indexed, includes pressure- 
temperature chart. The Ohio Injector Co 


230 Butterfly-Valves — Constru 
tion details, engineering and application 
data on butterfly valves are provided in 
three illustrated bulletins. Kight-pp Bulle- 
tin 557 covers those of standard heavy- 
duty construction; Bulletin 558, 8 pp, 
those of standard medium-duty construc- 
tion; and Bulletin 559, rubber-lined butter 
fly valves. W. S. Rockwell Co 
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Here's why W-S FORGED STEEL FITTINGS mean safe, 
dependable operation of your piping system: 
1. They're drop-forged to produce the well- 


known forged fiber structure with exceptiorially 
high tensile and impact strength. 


2. They're “Safety-Factor” designed with heavy 
walls where you need them. Extra long bands 
extend well beyond the last thread. 


8. They're precision machined. Special automa- 
tic angle indexing machines maintain precise 
angular accuracy for perfect alignment. Long 
accurate threads insure tight joints. 


4. They’re fully inspected. Gauges double- 
check the close tolerances, angularity, threads 
and sockets and concentricity. 


WATSON-STILLMAN FORGED STEEL FITTINGS give you 
maximum resistance to pressure, temperature, 
corrosion, shock and vibration. They protect your 
system against costly shut-downs. 


A complete line of forged fittings available in 
both SCREW-END and SOCKET-WELDING 
types in carbon, stainless and alloy steels. 

Write today for information. 


Sold Through Leading Distributors 


4 Coop REASONS 
for specifying 
Watson-Stillman 
Forged Steel Fittings 


4.4 WATSON-STILLMAN FITTINGS DIVISION 
H. K. PORTER COMPANY, INC. 


Roselle, New Jersey 
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Your principal source 


ern Water Columns | 
Gage Equipment- 


Removable packing 
box Gage Valve Steam Alarm 


? 


Hood with 45° 


\ 
Mercury Lamp 
Gage Illuminator | ~Tinged ter 


easy cleaning 


for extra-clear 
and distant Fat alone ose 


reading clin 











Recommended for con- 
ditions where gages 
are 40 ft. or more from 
operating level, or for 
extra bright meniscus 
image. See cut at right 





Welded forged steel 
Water Column for 
pressures to 900 psi 








Reliance Water Columns for any working steam 
pressure assure you the utmost in dependability. 
High and low water level alarms are available on 
columns for pressures to 900 psi. Standard and 
special columns and complete safety gage equip- 
ment are made for pressures to 2500 psi. 





The Reliance Gauge Column Company 
5902 Carnegie Avenue Cleveland 3, Ohio 











The name Thal introduced safely walte columng .... Ate 1834 
. —@Q @ ® 
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231 = Vaive Specialties — Included in 
90-pp Catalog A-50 is ordering and en- 
gineering information on automatic pres 
sure flow and liquid level controls for 
steam, air, gas, water, oil, other fluids. Sec- 
tions are devoted to pressure regulators, 
altitude valve, pump governors and strain- 
ers; lever, float and motor operated valves; 
pilot valves; back pressure, relief and non- 
return valyes, steam trap and air vent; 
liquid level controllers; solenoid valves 
Davis Regulator Co. 


232 Regulating Valves — Bulletin 
313 describes double seated diaphragm 
regulating valves for use with control 
instruments, outlining special features of 
tne valves, particularly the “flow line’’ 
contoured body engineered for high ca- 
pacity at low pressure drop. Leslie Co 


233 Pump Valves — Sixteen-pp Cat- 
alog SC-510, now available to power en- 
gineers, describes and illustrates valves 
made to fit practically all makes of recipro- 
eating pumps. Key features of the valves 
are discussed, and standard, lock-in and 
deck types are covered in detail. Sims 
Pump Valve Co., Inc 


234 Cast Steel Valves — This 56-pp 
catalog on cast steel valves includes in- 
formation on globe, angle and check valves 
in 300, 600, 900 and 1500 Ib pressure 
classes. Parabolic disc valves for a or 
motor control of volume are also described 
In addition to standard information on 
construction features, dimensions and 
weights, the booklet contains complete 
data on material specifications, prepara- 
tion of welding ends, flange facings, and 
ratings. EkXdward Valves, Inc 


235 Lubricated Plug Valves — Ke- 
vised Catalog PV-2, 12 pp, presents steel 
and semi-stee! valves designed to offer 
quick shut-off of erosive or corrosive 
fluids Explains advantages of the lubri- 
cated tapered plug design of these valves 
and pictures single gland, screwed gland, 
and bolted gland types. Also shows ac- 
cessories. The William Powell Co 





Postage-free cards for 
ordering catalogs are on 
pages 105-106. You may 
also use the cards to ask 
for further information on 
the advertised products. 











236 To Get at Those Valves — This 
little folder describes a sprocket rim with 
chain guide. The rim adjusts to fit all 
valve wheels Babbitt Steam Specialty Co 


237 For Precise Control — Fifty-pp 
Catalog 17 covers manufacturer’s line of 
dise valves and accessories, providing full 
selection and ordering data, materials ol! 
construction, sizes. Describes manuals and 
automatic controls for these valves which 
it is noted, are available in any metal 
which can be cast or welded. Minimum 
pressure drop, quick closure, simplicit, 
and other advantages are discussed. R. 5 
Valve Div., 8. Morgan Smith Co 


238 Solving Steam Trap Problems 
— This 36-pp catalog on steam traps con- 
tains specifications and capacities on steam 
traps, float traps, air release valves and 
pipe line strainers. Tells how to calculate 
condensation loads and select traps for all 
classes of equipment, including unit heat 
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SUPERSTRUCTURE 


FOR LESLIE DIAPHRAGM 
CONTROL VALVES 


Now standard for all Leslie Diaphragm Control Valves, 
this new rugged, precision stroke, superstructure means 
even more reliable performance than the high level set in 
the past by Leslie. 

For instance, linearity (the straight line relationship be- 
tween diaphragm pressure and inner valve movement) is 
held to plus or minus 2% for valve strokes up to 112” 
equivalent to .020” for valves with 1” stroke without 
using valve positioner. Hysteresis, the difference in posi- 
tion of the inner valve on the up and down strokes for the 
same diaphragm pressure, is held to 2% of full valve 
stroke for travel up to 1!2”. Here is the curve. 





. 1 7 
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Note: Curve shown below is plotted from ax 
+ fual test data of 3° valve. It is typical of 
curves for all sizes 
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Hysteresis curve shown is the re 
sult of continuously increasing di 
aphragm pressure to obtain full 
valve travel and then continuously [~~ 
> decreasing diaphragm pressure to bring 
y, valve back to its starting point. The reversa! 

“? of valve motion about any point within the 
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| total range requires considerably less dia 
phragm pressure change than is indicated on the total 
+ hysteresis curve. This change no:mally does not exceed 
0.1 Ib. per sq. in. diaphragm pressure 
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REGULATORS SINCE 1900 


STILL FAR AHEAD IN QUALITY 
AND PERFORMANCE 


Send for 
Sulletin 5304 (Single Seated Diaphragm Control Valves) 
Bulletin 5305 (Double Seated Diaphragm Control Valves) 


LESLIE CO., 301 Grant Avenue, Lyndhurst, New Jersey 
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A 54° cast iron butterfly valve with 
stainless steel blade for low pressure 
air; equipped with crank type cylinder 
operator; installed in public utility 
plant. 


Three-way valve made 
with 24° and 14” butterfly 
valves mounted on a“tee” ; 
linked so as to close one 
valve when the other 
opens ; operated by spring- 
loaded hydraulic cylin 
der; for air and exhaust 
gases to 60 p.s.i. and 
350° F. 


Rockwell Butterfly Valves are made of any required metal or 
rubber-lined for minimum pressure drop, uniform, quick control 
and positive shut-off—commercial, drip or air-tight. Sizes to 132”; 
pressures to 900 p.s.i.; temperatures to 2000° F., in standard and 
special types. Catalog on request. 


W. S. ROCKWELL COMPANY 


BUTTERFLY VALVES SLIDE VALVES . AUTOMATIC VALVES 


2924 ELIOT STREET 2 FAIRFIELD, CONN. 


Sales Representatives in Principal Cities 
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ers, jacketed kettles, autoclaves, sub- 
merged surfaces, steam mains and header 
drips. Gives pointers on how to install and 
service traps. The V. D. Anderson Co 


239 Steam Trap Book — Catalog J 
44 pp, serves as a manual of trapping prac- 
tice. Includes a catalog section giving 
physical data and prices on cast semi-stee] 
and forged steel inverted bucket steam 
traps, compound steam traps and ball float 
air and air relief traps; a handbook section 
explaining how to calculate condensate 
loads and select traps for all classes of 
equipment; a maintenance section ex- 
plaining trap installation, trouble-shooting 
and repair. Armstrong Machine Works 


240 Steam Trap Reference Manual 
— Bulletin T-1740, 24 pp, tells why and 
where steam traps should be used; explains 
desirable trap features. Advantages of 
company’s impulse steam traps are de- 
scribed, their operation illustrated. How 
to figure trap sizes and how to size con- 
densate return lines are told and capacity 
and pipe dimension charts and thermody 
namie properties of saturated steam in 
cluded. Yarnall-Waring 


241 Industrial Steam Traps 
Twelve-pp Bulletin 853 describes steam 
traps with bellows of bronze, Monel or 
stainless steel, and bodies in bronze, semi 
steel and cast steel construction in sizes 
44 to 2 in., for pressures from vacuum 
to 300 Ib. Inciuded besides capacity tables 
and dimensions are piping diagrams 
typical applications, and data covering 
the selection. W. H. Nicholson & Co 


242 Piping Pointers — This is com 
pany’s highly popular 36-pp manual cover 
ing fundamentals of sound piping prac- 
tices. Discusses various types of valve 
designs and how each should be used 
Pictures and names more than 80 fittings 
and contains illustrated how-to-do-it fea 
tures. Includes 8-pp valve selection guide 
Crane Co. 


243 Unionsand Fittings — Twelve- 
pp Catalog 50 covers manufacturer’s line 
i unions of all types, elbows, tees and 
fittings. It describes and illustrates special 


features. Dart Union Co 


244 Handbook on Fittings, 
Flanges — Catalog wf-1950, 68 pp, offers 
working information on seamless carbon 
steel welding fittings and forged steel 
flanges. Includes dimensional tolerances 
thread standards and threading practice 
service pressure ratings, physical and 
chemical requirements. Grinnell Co., In 


245 Improved Pipe Hanger — 
Twelve-pp Bulletin 153 describes com 
pany’s Counterpoise pipe hanger for high 
temperature piping evstems in steam gen- 
erating stations, refineries and chemical 
plants. Tells how it offers efficient load sup- 
porting effort of constant value through- 
out entire range of travel as pipe ex 
pands or contracts because of temperature 
changes. Graphs for selecting proper hang- 
ers, tables of dimensions, plus erection 
are given. National Valve & Mfg. Co 


247 Forged Fittings — Literature is 
available on screw-end and socket-weld 
fittings. Stresses economy and other ad- 
vantages of these fittings, lists steels 
available. Watson-Stillman 


PUMPS, PUMPING 
248 Condensed Pump Data 


Form 4383-J covers more than 20 types 
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SOLVING 
WATER PROBLEMS 


im Cooling Towers 
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Use of cooling towers to save on water 
brings unusual problems. Some of these prob- 
lems are corrosion, scaling, algae and slime, 
and deterioration of wood in the tower. Allis- 
Chalmers recently published an informational 
bulletin, Number 47A, which explains the 
causes of these problems and what can be done 
about them. 
Part of Practical Library 


This bulletin is one of a series published by 
Allis-Chalmers to help you understand the 
causes and solutions of many water problems. 
It is the result of Allis-Chalmers experience 
solving water problems for every industry, in 
addition to solving problems involved in the 
company’s own broad line of steam turbine and 
power plant equipment. 


try 





ALLIS-C HALMERS | 


WATER 
CONDITIONING 


Equipment — Chemicals — Service 
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Complete Water Conditioning Service 


Allis-Chalmers offers complete water condi- 
tioning service. You can get analyses and re- 
ports on your problems. You can get chemicals 
needed in water treatment. And you can get 


the equipment needed for any system. 
A-AI16 


Get Information — For your copy of Bul- 
letin 47A on water treatment for cooling 
towers, write Allis-Chalmers, Milwaukee 1, 
Wisconsin. Or better, call your nearby A-C 
district office to have an Allis-Chalmers wa- 
ter conditioning engineer consult with you 
on your problems. 


ALLIS-CHALMERS 
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RCA’s 


STRAIGHT TALK FROM 
THE FRONT OFFICE 


new idea 
Im sound 


of general service pumps, rotary pumps 
sump and drainage pumps, condensate 
units, self-priming units, stainless stee! 
pumps and high pressure pumps. In easy- 
to-find tabular form, each model is pic- 
tured along with its characteristics, appli 
cations, features and references to specifi 
literature available on each of them. 
Goulds Pumps, Inc. 


249 Boiler Feed Pump — A barre! 


| type boiler feed pump for high pressure, 


high temperature service and designed to 
go on the line quickly without preliminary 
warm-up is the subject of 12-pp Bulletin 
1525. Fully illustrated text explains auto 
matic operation of hydraulic thrust bal- 
ance incorporated in this pump. De Laval 


| Steam Turbine Co. 


























There's new thinking in power houses 

and practically any other plant area you 
can name. New ideas in interior planning, 
new uses of color, and new thinking in 


commumication 


In this power house, for example, all 
departments have constant contact, in- 
stant communication at any hour of the 
day, with an RCA Sound System. 


The completely integrated sound sys- 
tem in this modern plant provides com- 
communication at all 
these key locations: power super- 
visor’s office control room 
turbine room . . . load dispatcher’s office 
. . « basement and auxiliary apparatus 


plete two-way 


SOUND PROOUCTS 


251 “§ Gear Pumps — Besides present- 
ing all of company’s standard gear pumps, 
24-pp Bulletin 17-A describes briefly some 
special types engineered for unusual re- 


| quirements. Discusses design, construction 


and operation of the pumps; tells how 
they’re used in the power and industrial 
fields. Drawings, action photos, capacity 


| and ——_ tables and performance data 


supplement the text. Booklet covers pumps 
ranging from 1 gph to L000 gpm capacities 
Schutte and Koerting Co. 


252 Controlled Volume Pumps — 
Motor-driven controlled volume pumps 
are fully described in 40-pp Bulletin 553 
Provides information on design and con- 
struction of the pumps, and includes 
capacity-pressure selection tables, types 


| of capacity adjustments, standard and 


room... fan and regulator room... and 
outdoor stations. 
Pays its way through greater efficiency 


® Saves time in routine communications 
throughout the plant. 


@ Helps locate personnel fast. 

@ Forestalls emergencies and accidents. 

@ Speeds maintenance. 

® (Co-ordinates work controls. 

@ Enables existing staff to accomplish more. 


For Information on RCA Sound, mail 
coupon for RCA’s new Sound Products | 
Catalog and the new booklet RCA Power 
Plant Communication Systems, today. 


RADIO CORPORATION of AMERICA 


ENGINEERING PRODUCTS 


CAMDEN, N. J. 


In Canada; RCA VICTOR Company Limited, Montreal 


Please send me 


Name 
Company 
Address 


City 





PP 





RCA Power Plant Communication Systems 


__- Zone 


RCA Sound Products Dept. E 209, Building 15-1, Camden, N. J. 
In Canada: RCA VICTOR Company Limited, Montreal 


RCA Sound Products Catalog 


_—_State 
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special designs and packaged systems. A 
chert shows typical applications in six 
major industries, and another chart, in full 
color, shows construction materials suited 
for use with some 170 industrial fluids 
Milton Roy Co. 


PACKINGS, SEALS 


253 Packings and Gaskets — Cata- 
log P-100C, 32 pp, covers 95 most popular 
packings and gaskets in company’s line, 
furnishing details of construction, service 
recommendations and size information 
Includes charts showing specific recom 
mendations for many applications. Pack- 
ing Div., Raybestos-Manhattan, Inc. 


254 Seals for Bearings — Complet 
information on manufacturer’s Klozur: 
oil and grease seals for bearings is availabl 
in 100-pp Catalog 10. Fully illustrated in 
color, pictures all types of these seals, 
typical applications and lists sizes and 
part numbers. Also describes mechanical 
yressure seals for rotary shafts. The Gar 
lock Packing Co. 


COAL, ASH HANDLING 


255 Spreader Stoker Data — This 
is a file of three illustrated bulletins on 
spreader stokers. The first discusses seven 
reasons for selecting these stokers and 
describes their design, construction and 
operation; the second, dumping grates, the 
third, installations. Riley Stoker Corp 


257 Spreader Stoker Selection 
Fourteen-pp Form F-520-A10M_ is in- 
tended to help those choosing a spreader 
stoker to get the most for their investment, 
and it points out many factors to be con- 
sidered. American Engineering Co 


258 Economic Coal Storage — How 
tractors establish safe, orderly coal han 


| dling is told in this 8-pp booklet. Stresses 


flexibility, low operating costs. Also shows 
how tractors speed storage reclamation 
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TYPES 1411 and 1415 
CONSOLIDATED 
SAFETY VALVES 
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TYPE 1411 


CAST IRON BODY SAFETY 
VALVE. Has bevel seat, single 
ring blow-down control and 
one-piece feather (disc) 
Sizes: l'e” through 6”. Pres- 
sures: Up to 250 psi. Tempera- 
tures: Up to 450° F. Standard 
Connections: Threaded or 
flanged. All sizes available 
with oversize inlet flanges for 
replacement purposes 























TYPE 1415 


CAST STEEL BODY SAFETY 
VALVE. Has a high erosion 
and corrosion-resistant stain 
less steel seat bushing seal- 
welded to the base. Sizes: 2” 
through 6”. Pressures: Up to 
900 psi. Temperatures: Up to 
900° F. Standard Connections: 
Flanged. Available with 
oversize inlet flanges 


TF ee ee RN To. Bee RAT LS AR alk Be ig 
Dependable performance in hundreds of installations is the history of Consoli- 
dated Safety Valves Types 1411 and 1415. Time and time again, the high discharge 
capacity of these rugged valves has been thoroughly proved in the field. Positive, 
tight closing after operation is assured. Both types are simply constructed spring- 
loaded, wing-guided valves with few working parts. Adjustment is easy; main- 
tenance economical 

Type 1411, with cast iron body, is excellent for installation on water tube boilers, 
mechanically-fired fire tube boilers, accumulators, unfired pressure vessels and 
pipe lines within its rated capacity. Types 1415, with cast steel body, is recom- 
mended for all applications beyond the scope of companion valve Type 1411 


Protect your personnel, facilities and production against the hazards of over- 
pressures. Install precision-built Consolidated Safety Valves. Selection is easy. 


Write for Catalog 700 
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A producto! MANNING, MAXWELL & MOORE, INC. srratrForD, CONN. 


MAKERS OF ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN’ AND ‘AMERICAN. MICROSEN 
INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, ‘HANCOCK’ VALVES, AIRCRAFT PRODUCTS. BUILDERS OF 
AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 


mi00n9 | 


SHAW BOX 
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PORTFOLIO OF BIRD-ARCHER 
ENGINEERING SERVICES 
FOR WATER TREATMENT 


For experienced counsel and personal attention to water 
or steam problems at your plant, it will pay you to call on 
Bird-Archer’s qualified engineers. Highest quality chemi- 
cals and over sixty years experience assure maximum results 
with Bird-Archer’s Complete Water Treatment Service. 
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and research. Experienced oohes oy accu- 
struct your perso - es. 
DEVELOPMENT omee control and test procedur 


OF TREATMENT 
AND CONTROL PERIODIC 
SYSTEMS nai CHECK-UPS 
w 
nal changes call-backs to your 
Operatio Personal cali varchet Service 


necessary - Per on L ro 
st poss 
Ss CHEMISTRY Engineer to assure best po 
ERING PLU 


results. 
BIRD ARCHER SERVICE 
For Process For Cooling wenitt 50 


water a 


ENGINE 
EQUAL 


for Power 


g LITERATURE 


- BIRD-ARCHER 
j 
WATER TREATMENT 
THE BIRD-ARCHER COMPANY, 4337 N. AMERICAN ST., PHILADELPHIA 40, PA 


NEW YORK « CHICAGO 


IN CANADA: The Bird-Archer Co., Limited, Cobourg, Ontario 
BIRD-ARCHER COMPANY OF CALIFORNIA, San Francisco 
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and how a tractor-scraper combination 
offers plus benefits. Illustrated with action 
»yhotos; pictures several models. Tractor 
Jiv., Allis-Chalmers Mfg. Co 


259 Automatic Coal Scale — Six- 
teen-pp Bulletin 0352 describes an auto- 
matic coal scale for weighing coal as it is 
fed to boilers, enabling a power engineer 
to maintain a constant check on boiler 
eflicieney Book gives construction and 
operating details on the belt feeder, weigh 
hopper, scale housing, operating levers and 
accessories. Photos and line drawings show 
scale features. Richardson Scale Co 


260 Why Liquid Diffusion — What 
liquid diffusion can do for power plants is 
explained in Form B, which tells how 
liquid diffusion compounds work and gives 
four practical applications. These include 
dust control in coal handling, fly-ash 
control, coal storage pile treatment and 
boiler cleaning. Johnson-March Corp 


261 Ash Handling Systems — This 
24-pp booklet offers technical information 
on hydraulic and pneumatic ash and fly 

ish handling systems. Compiled in ques 
tion and answer form. Discusses elements 
and advantages of various systems and 
disposal schemes, Schematic drawings of 
arrangements under specific conditions are 
also included. Beaumont Birch Co 


262 Fly Ash Collection — The suc- 
cessful and economical separation of fly 
ash from boiler flue gases is discussed in 
28-pp Catalog G405. Explains need for 
collection equipment and gives physical 
characteristics of fly ash. Describes com- 
pany’s Multiclone equipment as to princi- 
ple of operation, performance and ad 
vantages. Also describes CMP units which 
combine in a single installation the ad 
vantages of the Multiclone cyclonic tube 
with the Cottrell electrostatic precipitator 
Western Precipitation Corp 


263 Shredder Ring Crusher — A 
crusher for coal and similar materials 
which features rolling shredder rings ts 
described in this 8-pp bulletin. Gives de 
tails on a survey of 29 mines and power 
plants in which this type crusher is in 
stalled. Informative tables giving speed, 
capacity, horsepower, weight and dimen 
sions of crushers, as well as cost data are 
included. American Pulverizer Co 


ELECTRICAL 


264 Motor-Generator Reference 
Book — Publication 51R7933 is a 50-pp 
booklet compiled to assist in the selection 
of motive power to handle most industrial 
applications. Neither text book nor order- 
ing catalog, this book provides a brief 
outline of the various types ot motors 
generators and motor-generator sets, tell 
ing their applications and operating re 

quirements. Booklet is generously illus- 
trated and includes performance data, 
ratings, information on methods of speed 
control, general characteristics and dimen- 
sions. Allis-Chalmers Mfg. Co 


265 Electrical Maintenance Tips 
— Booklet B-5477, 28 pp, gives a complet 
outline of preventive electrical mainte- 
nance. Discusses general maintenance pro- 
grams designed to reduce shutdown time 
and treats in detail the maintenance ol 
power equipment. A suggested schedule of 
work and cleaning on power equipment Is 
presented in chart form. Essential infor 
mation on preventive maintenance for 
turbines, generators, switchboards, motors 
is given. Westinghouse Electric Corp 





yw UNIFORM 


WALL 


THICKNESS 


with a 3W Welded Boiler Tubes 


The measured precision found in every B&W Boiler 
Tube makes for ease of fabrication in boiler applica- 
tions. Of particular importance in expanding opera- 
tions, this unerring uniformity exists throughout the 
entire tube length. From end-to-end, the strength of 
the tube is constant. Further, the electric resistance 
welding process used in the production of B&W 
Welded Boiler Tubes insures that the weld is as strong 
as the strip from which the tube is made. Performance 
in service, the true test for any product, has proven 
that B&W ERW Boiler Tubes pay their way . . . longer 
and with an evenness of operation that means long-run 
savings for you. 

For three quarters of a century, B&W has been directly 
concerned with — and applying boiler tubes 
for all pressures up to those approaching 3000 psi. The 
application of this extensive knowledge and experience 
results, naturally, in the production of finer welded 
boiler tubes. 

For ease of fabrication and long service life specify 
B&W ERW Boiler Tubes for the tubing in your boilers. 


a 
EPO Te] 


i: 


a 
Wn 0) ee 
W&wW TUBES. ERW 


LOOK FOR THIS 


—wherever fine boilers are operating 
efficiently over extended periods. 
To meet the specifications of time; say BAW 
before you say WELDED BOILER TUBES— 
for service-proved dependability. 


<!! a 


TA-4026 (CWP) 
THE BABCOCK & WILCOX COMPANY 


TUBULAR PRODUCTS DIVISION 


Beaver Falls, Pa. —Seamiess Tubing; Welded Stainless Stee! Tubing 
Alliance, Ohio — Welded Carbon Steel Tubing 
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| 266 Wire, Cable Ordering Guide — 
Newly-released Genera] Catalog W-52-3, 
186 pp, presents more than 500 different 
types of wires and cables. Contains com- 
prehensive data on construction and oper- 


| ating characteristics for contro] and signal 
2 


cables, cables for construction work, tele- 
phone wire and cables, and portable cords 
A technical engineering data section is 
included. Available to qualified power 
engineers. United States Rubber Co. 


HEAT | EXCHANGE 


26/ Power Distribution Practices 
The 28-pp “Industrial Power Distribu- 
tion Idea Book” (Bulletin GEA 5900) is a 
guide on electric power distribution prac- 
tices in large and small plants. Covers 
utility distribution practices; methods of 
buying electric power; what to do when a 
choice of primary voltages is available; ap- 
pean of primary switches and circuit 
yreakers; types and arrangements of pri- 
mary cables; and types of load-center dis- 
tribution systems. General Electric Co. 


-® Had 268 insulation Temperature-Re- 

Be h sistance — Technical Publication 21T4, 
SUVEC you ave 16 pp, is an article on temperature-resist- 

ance characteristics of electrical insulation 

Complete with tables and graphs, gives 


general information on variations in tem- 
perature characteristics composite nature 
of electrical insulation, and practicability 


of temperature compensation. Other chap- 
ters deal with determining insulation con- 
stants for temperature correction factors, 
dielectric absorption characteristics, and 
a practical method of obtaining insulation 
temperature. James G. Biddle Co. 





269 The Answers on W iring — ‘“‘20) 
we ee and 20 Answers on Safety m.i 
Wiring” describes and illustrates charac- 
teristics and advantages of this new wiring 
system. A complete table of types, sizes, 
weights and lengths, as well as a partial 
list of users included. General Cable Corp. 








WATER CONDITIONING 


270 Handbook on Demineraliz- 
ing — Bulletin 5800, 39 pp, on treating 
water by demineralizing, explains prin- 
| ciple of ion exchange. Discusses applica- 
tions of many anion and cation exchange 
materials; series of curves help estimate 
| cost of operation. Describes design and 
operation of demineralizer systems, multi- 
stage systems and mixed bed units. In- 


Whether you heat or cool water ing and dependable service, highly cludes curves of water quality obtainable 
Cochrane Corp. 


, rill need Wallace & T f successful licati . 271 = Modern pH and Chlorine Con- 
use, you will neec allace & lier- of successful application experience, trol — This 100-pp booklet gives details 
nan Chlorination to help combat Wallace & Tiernan Chlorination can in color comparators and equipment in 

water testing and control of boiler and 


slime problems introduced by water- help you increase the efficiency of industrial process water, also technical 
y y y : 
information on meaning of pH control, 


borne bacteria or air-borne bacteria. your plant and cut operating costs. electrometric and colorimetric methods of 
determining pH and impurities in water 


With slime control equipment For further information write our “ applications of water control in air condi- 
tioning; feedwater. W. A. Taylor & Co, 


272 Water Conditioning Data 
' Book — This pocket-size 116-pp booklet 
| presents 77 tables, all valuable to the power 
| | engineer. Covers such subjects as hydraul- 

WALLACE & TIERNAN i ics, impurities in water, boiler feedwater 

make-up requirements, chemical conver- 
sions and chemical reactions. Contains 

25 MAIN ST., BELLEVILLE 9, N. J. | excellent reference information on many 

phases and methods of water treatment 

Available without charge to qualified power 

engineers. The Permutit Co 


for make-up, process or any other accurate and backed by over 40 years 


designed for any need, built for last- Industrial Division. 


CHLORINATORS + CHEMICAL FEEDERS * SCREENING EQUIPMENT * MAGNETIC SEPARATORS 
* PRECISION PRESSURE INSTRUMENTS * CATHODIC PROTECTION © FINE CHEMICALS 273° What's What on Ion Exchang- 


CcD-39 ers— Here are three booklets on ion 
exchangers: Nalcite HCR, a styrene type 
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Whether you hold that championship golfers 


are born or made .. . in a tournament 


-» THERE’S ENOUGH DIFFERENCE 


SE TOI Oh. dd 


TO MAKE ALL THE DIFFERENCE 
* 


When you buy heat exchanger tube, it will pay 
you to consider the analogy. Because, while heat 
exchanger tube alloys and specifications are well 
standardized, there remain plenty of variable appli 
cation factors that may make a// the difference in 
performance. Scovill Phosphorized Admiralty Heat 
Exchanger Tube, for example, is “born” differentl, 

is hot-extruded from Continuous-Cast billets by 
Scovill’s pioneer process. That means a new stand- 
ard of uniformity in chemical composition . . . with 
optimum, uniformly distributed, controlled phos- 
phorus content. It means sound metal — smooth, 
dense, free from pits or porosity. Such important 
differences in this and other Scovill Tube Alloys can 
make all the difference in efficient, economical serv 
ice under tough operating conditions. 


You will also find equally important differences in 
Scovill’s unrivaled Heat Exchanger Tube Technical 
Services. Ask us to prove it on your next new 
installation or re-tubing job. The Scovill Manufac 
turing Company, 99 Mill Street, Waterbury 20, 
Connecticut. Phone Waterbury 4-1171. 


SCOVILL 


HEAT EXCHANGER TUBE 


Phosphorized Admiralty *% Admiralty * Arsenical Admiralty * Muntz Metal * Naval Brass * Red Brass, 85 *  Deoxidized Copper 


Arsenical Copper *® Copper Nickel, 10. & 20 * Cupro Nickel, 30 & Aluminum Bross) *& Aluminum Bronze, 5 * Duplex Tube 


' 
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Golden-Anderson 
Boiler Non-return Valves 


Steam Check Valves 


2° through 30° 


Available from Stock 


Yrecially mpany 


FAirfox 2-8130 
1242 RIDGE AVENUE, PITTSBURGH 33, PA., 
RERS OF: 
AND MANUFACTU aren 
— Engine Stop Valves * age yee . 


ame 0 See ‘ca Reliet Valves for oir, 
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cation exchanger; Nalcite SAR, a strongly 
basic anion exchanger; and Super Nalco- 
lite, a synthetic gel type zeolite for cation 
exchange. Tables and graphs explain 
performance of these water treating resins 
under various operating conditions. Physi 
cal characteristics, exchange capacities, 
regeneration techniques discussed. Bulle- 
tin 57, 20 pp, is on Nalcite SAR; Bulletin 
58, 28 pp, Nalcite HCR; Bulletin 59, Super 
Nalcolite. National Aluminate Corp. 


275 For Industrial Water Soften- 
ing — Greensand, zeolite and resinous ex- 
change water softeners are described in 
8-pp Form S-105. Discusses features and 
applications of each of these basic types 
and illustrates some installations. Includes 
capacity data and general specifications 
Also describes and pictures controls for 
water softeners, pressure filters and deion- 
izers. Illinois Water Treatment Co 


Postage-free cards for or- 
dering these catalogs are 
provided on pages 105- 
106. When using them, 
don’t forget to include your 
job title and company name 
—even if you want your 
catalogs to be delivered 
to your home address 


276 Corrosion Treatment — “Cor- 
rosion Protection of Steam and Conden- 
sate Return Systems” is a folder on amine 
treatment for boiler and condensate sys- 
tems. This treatment is described as afford- 
ing surface protection of the metal as well 
as raising pH value of condensate. The 
Bird-Archer Co, 


278 Water Conditioning Bulletin 
— This is an 8-pp discussion of water and 
the chemicals iovlged for conditioning 
it to control scale and algae and inhibit 
corrosion. Describes several chemicals in 
detail, giving properties, composition 
Wright Chemical Corp 


279 Water Treatment — Bulletin 
5000, 24 pp, explains the reasons for boiler 
water treatment and tells services offered 
by company in providing formulations for 
individual plant requirements. Covers pre- 
treatment, internal treatment, treatment 
application, blow-down adjustment, test 
control. Dearborn Chemical Co. 


280 Microbiological Control — 
Technical Article 3C, 12 pp, is an illus- 
trated discussion of microbiological control 
of and through industrial waters. A sec- 
tion on industrial water chlorination covers 
cooling waters and process waters Other 
sections deal with chlorine metering in 
chemical processes, and the sanitary as- 
yects of industrial water treatment. Wal- 
= & Tiernan Co., Inc 


INSTRUMENTS AND CONTROLS 


281 Supervisory Instruments — 
Catalog 90-2, “Supervisory Instruments 
for Power Generation” consists of 41 pp 
on the instrumentation involved in gen- 
erating stations. Separate sections cover 
steam generation Instrumentation turbine 
and generator instrumentation, electrical 
distribution instrumentation and diesel en 
gine instrumentation Measurement ol 
temperature, pressure, flow, power genera 
tion are discussed. Brown Instruments Div., 
Minneapolis-Honeywell Regulator Co. 
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BEFORE—Barge loading of carbon size coal ('4"" minus) at 
Eastern Railroad Coal Dock operating without the application 
of Johnson-March Compound ‘'M’’. Note volume of dust. 





AFTER—View of the same loading operation with a 
Johnson-March engineered system in operation. Note effective 


suppression of dust 


Here’s how YOU can STOP COAL DUST! 


A LOW COST Johnson-March engineered dust control 
system in operation in your plant enables you to 
eliminate the community dust nuisance and the 
threat of fires and dust explosions. 


CONTROLLING COAL DUST in your power plant will 
“pay off’’ in reduced maintenance costs, ond safer 


working conditions. 


MANY LEADING POWER PLANTS now stop coal dust 
right at its source at car dumpers, hoppers, belt 
galleries, crushers and storage piles, with a 


Johnson-March System. 





JOHNSON-MARCH ENGINEERED SYSTEMS cost only 
1/10 that of mechanical systems, and maintenance 
cost is next to nothing. No bulky ducts, hoods or fans 


to interfere with normal operations. 


IF YOU now have no control over coal dust... or if 
you want to improve the effectiveness of an existing 
mechanical dust collection system, talk over your 
requirements with Johnson-March engineers. Drop us 


a line today. 


Johnson és March 


Dust Control Engineering 
DEPT. PE-2, 1724 CHESTNUT STREET, PHILADELPHIA 3, PA. 
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| 282 control Equipment — Catalog 

| | 003, 32 pp, presents company’s equipment 

for the control of liquids and gases for 

| | water and sewage works, power and oy 


ess industries. A well illustrated bookle 


VALV e§ , lists many types of controllers, gages, 
manometers, valves, venturi tubes. “fe 
scription of the units, their operating char- 

s i details, mount- 


acteristics, construction 
ings, specifications and other data in- 


M “Everlasting” P, ] 

ean ver asting rotection cluded. Simplex Valve & Meter Co. 
h d - 283 Metering and Control Equip- 
on t ese uties ment)— Sixteen-pp Bulletin 18 is a com 
prehensive catalog offering information 
on company’s meters, control equipment 
and engineering services. It is written for 
engineers in power plants, public utilities 
and process plants. Fifteen measured vari- 
ables common to power and process opera- 
tions form the index for se footing appro- 
yriate metering and control equipment 
Sasic specifications, and detailed literature 

references included. Bailey Meter Co. 


284 Steam Specialties — Catalog 
53, 62 pp, describes a line of steam, gas, 
soleR BLOW-OFF air, oil and water regulating equipment 
- STEAM JACKETED en complete specifications, oeeee 
Quick-opening, also hand GENERAL SERVICE : tional data and prices on pressure regu it- 
h Aask d Assure continued free flow | tors, temperature regulators, combination 
wheel operated ngle an w : ; ’ 
“yg herever frequent use and of any material which con- pressure-temperature, instruments, dia- 
ypes and combination k d : , 

units meeting ASME Code a = yt is require geals at ordinary temper- phragm valves, motor operated valves, 
requirements fer pressures or any liquid or gas at pres- atures. float valves, safety and relief valves, 
sures up to 300 psi. These strainers, solenoid and motor valves, 

up to 600 psi : fi y ~ ; - 
valves have outside stuffing water gages. Provides capacity tables, 

box and gland. flange charts. O. C. Keckley Co. 


285 Electronic Feedwater Control 
— Three systems for the electronic regu- 
lation of boiler feedwater are explained 
briefly and diagrammed in Bulletin 52- 
1073-221. They include a single-element, 
two-element, and three-element system 
Applications for each type are told, and 
descriptions of the flow measuring, receiv- 
ing, level measuring elements, power unit 
and valve are included. The Hays Corp 


EMERGENCY PROTECTION CYLINDER - OPERATED VALVE ' : 
cl 286 Instruments, Controls — Con- 
osing type for inflammable liquid for accurate control of process work. ‘ ne wy ¥ 

> densed Catalog 1537 offers brief applica- 
emergency shut-off, or opening type for Straight-through flow, drop-tight seal, tion information on manufacturer’s line of 
deluge or drainage, assuring immediate air or hydraulic control for operation at instruments. Fully illustrated, covers draft 
“ positive action with weighted pen any speed. and pressure instruments, flow meters, 
vlum stop. liquid levels and pressure gages, CO; me- 
ters, pneumatic transmitters, positioning 
EVERLASTING FEATURES operators, temperature instruments, boile1 
feedwater controls, others. Includes refer- 
For more than 40 years, EVERLASTING VALVES have been known ences to detailed literature on each type 
f h : : of equipment. Republic Flow Meters Co 
or their ingenious design, simple, sturdy construction, and long 
trouble-free life with low maintenance expense. Some of their dis- 287 Easy Reading Gage — An all- 
tinctive features are: hydrostatic remote reading gage for boiler 
P , water and other liquid levels is described 
Quick-Action . . . Opened or closed with less than a quarter turn in Catalog 500 Seation CO. Pletures im- 
of the operating lever. pa visibility, other advantages offered 
: ; | by this 2, @) ins rat The Re- 
Straight-Through Flow . . . the disc cannot become loose and ee cee ieeeeties 
accidentally check the flow. ; , 
Drop-Tight Seal . . . constant contact of disc and seat at all times OTHER EQUIPMENT 


prevents dirt or scale from getting between. 
Self Regrinding . . . the disc rotates on the seat with each oper- 288 Turbine Generators — Bulletin 
H-18, 40 Pp» covers turbine generators of 


ation, thus regrinding the sealing surfaces. | 500 kw and above, pictures nearly 50 tur- 
No Wedge Action ... all parts move between parallel faces. bine-generator installations, both utility 
and industrial. Brief discussions of gen- 


erator and exciter cooling methods are 


Write for bulletin describing EVERLASTING VALVES in detail. ! , 
included. A reference section offers de- 


EVERLASTING VALVE COMPANY 47 Fisk Street, Jersey City 5, N. J. | tailed drawings. Elliott Co. 
289 Motorized Chimney Draft — 


The advantages of mechanical draft in 


supplying postive. uniform, adequate 
draft, regardless of variable weather con- 
ditions or inadequate chimney or breech- 


ERAGE GAGH "EVERLASTING AEG US PAT OFF Ev-3e! ing construction are shown in detail in 
| Bulletin I-52. Also discusses other advan- 


Jor everlasting protection | tages, inches oie Ont need for tall 


stacks. 
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exchangers 


(Condensers—Coolers—Evaporators) 
Patent Nos. 1,935,270 - 2,057,597 - 2,424,441 


River water, well water or brackish water are 

all alike to this exchanger because it can be 
cleaned while in operation! The water distributing 
ferrules need only be removed successively for 

the cleaning brush or tool whereby the tubes receive 
additional water which sluices away the 

dislodged dirt. 


Vogt Film Type Exchangers are operating with 
real economy of first cost, operation and 
maintenance in power, petroleum, and chemical 
industries. They serve as Jacket Water Coolers, 
Feed Water Heaters, Hydrocarbon Evaporators, 
Sulphuric Acid Coolers, and Sulphur Dioxide 
Condensers, znd can be designed to cool or heat 
any liquid and to condense or evaporate any fluid. 


TOP: Four units at Newton Falls, Obio 

Municipal plant cool water for diesel 

SE On 6 Ses SS ee. Bulletin HE-7 describes typical installa. 
tions of Vogt Film Type exchangers and 


i il 
BOTTOM: Jacket Water Coolers serving is available upon request, 
engines of 7,300 HP in the compression 
plant of a Western Oil Refinery. 


HENRY VOGT MACHINE CO., LOUISVILLE, KY. 


Branch Offices: NEW YORK, CHICAGO, CLEVELAND, DALLAS, PHILADELPHIA, 
ST. LOUIS, CHARLESTON, W. VA. 
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290 Dowtherm Vaporizer — Bulle- 


tin No. 48-2, describing manufacturer’s 
Type “A” Dowtherm Vaporizer, tells how 
this unit is designed to evaporate Dow- 
: therm to provide dependable operation 


at maximum temperatures. The Wickes 


Boiler Co 

291 Preheating Combustion Air — 

How to reduce fuel consumption as much 

as 30 per cent by preheating combustion 

air for process equipment is told in this 
Vi 12-pp bulletin. Discusses advantages of 


increased production, improved product 
quality, and reduced maintenance. In- 
cludes tables of operating data, photos and 
diagrams of typical installations and a 
chart for determining fuel savings. Air 
Preheater Corp. 


292 Ejector Instruction Manual — 
Bulletin J-50-7 is a 36-pp handbook cov- 
ering operation, selection, installation and 
maintenance of steam jet air ejectors. Dis- 
cusses twin and triple element ejectors, 
surface and jet inter- and after-condensers, 
isolating valves, drain traps, steam and 
back pressures. Foster Wheeler Corp 


293 Refrigerator Condensers — 
Bulletin RC-2, 38 pp, utilizes drawings 
tables and engineering data to show how 
to select proper type from company’s 
line of ammonia and Freon condensers 
for refrigeration services. Lllustrates hori 
zontal multipass shell and tube types 
vertical singlepass shell and tube types 
Gives pipe sizes for ammonia and Freon 
lines; stands for large and small condens- 
ers; condenser-tower with tables showing 
parts. Henry Vogt Machine Co 


294 Dry Ice Converters — This i! 
lustrated bulletin describes pressure vessels 
with removable closures into which dry 
ice is charged and in which the resulting 
carbon dioxide is stored indefinitely under 
pressure. Gives advantages of CO, for 
purging or use as an inert gas, and ad- 
vantages of the dry ice converters as a 
source of COs. Includes installation sug- 
gestions. Dry Ice Converter Co 


o” 295 Burning Bituminous Coal — 
« . e This 24-pp illustrated booklet is a com- 
This True Ball Joint Makes the Difference pilation of numerous actual case histories 
of industrial plants and institutions which 
burn bituminous coal “the modern way.” 
. . . Stressing operating economy achieved 
Dart malleable iron unions, sizes 1" to a are recommended for these oe eetan alone problems over- 
, : > - a " ” come, equipment used, and savings real- 

300 Ibs. working steam pressure; sizes 2." to 4’ for 250 lbs. work- inal Sn sap Paty Sere ari 

ing steam pressure at temperatures not over 500° F. Darts give a 

, . , . ; J 296 Refractories for Heat, Power 
snug, drop-tight fit easily without excessive wrenching — and you — Compiled to help power engineers solve 
can use them over and over again. refractory problems and get greater oper- 
ating efficiency from their boilers, this 
: booklet provides 32 pp of practical infor- 
QUICK FACTS ° ee aoe Ee take mation on company’s Crystolon refrac- 
@ Leakproof because precision-ma- ies é i , tories. Properties and characteristics of 
chined to a true ball joint and bd ut and Body are practically inde- these silicon carbide products are given 
spherically ground. structible . . . of air-refined, high and separate chapters cover those for 
test malleable iron. air-cooled, solid wali and water tube pro- 


Bronze alloy seats are extra ; ~~ * Take the pressure off yourself tection, and for repairs. Norton Co 


wide, resist pitting and — tell your supplier you 
corrosion. want Darts! 297 Fluid Drive — Of value to powet 
engineers interested in obtaining adjust 


able speed operation in a range from 100 
to 2500 hp is 24-pp Bulletin 9319, illus- 
trated in color. Covers company’s Type 
VS, Class 4 Gyrol fluid drive, explaining 
its principle of operation and illustrating 
its use with forced and induced draft fans, 
centrifugal compressor and reciprocating 
pump. American Blower Corp 


! 


aylll 


UNIONS 
DART UNION COMPANY + PROVIDENCE 5, RHODE ISLAND 298 Heat Exchanger — Bulletin 114 


~ > 8 ° ° , » . 2 a small folder, gives concise information on 
The Fairbanks Co. — Distributors: Boston + New York + Pittsburgh + Rome, Ga. company’s Aero heat exchanger with bal 


For more data circle 571 on Post Card 
POWER ENGINEERING 








3-Way 


OPEN SKY is all the 


roof they need 


MAINTENANCE is cut 


to the minimum 


RELIABILITY assures 


maximum availability 








TEFC MOTORS 


indoors or out — under the most severe ambient 


‘TITH Allis-Chalmers tube-type totally- 
enclosed fan-cooled motors, you can cut 
auxiliary drive costs three ways. The oppor- 
tunity for low installation cost through out- 
door applications is only the beginning. Low 
maintenance and peak reliability both pay 
worth-while dividends throughout the long 
life of these motors. 

These savings can be yours because the 
tube-type air-to-air heat exchanger design of 
Allis-Chalmers TEFC motors offers these ad- 
vantages: 

Complete enclosure protects stator core and 
other electrical parts from dirt and corrosion — 


Induced-draft fan motor for A-C 
turbine-generator equipped in- 
stallation at Georgia Power's 
Plant McManus is rated 900 hp, 
2300 volts, 705 rpm. 


conditions. 

Self-cleaning action results from generous flow 
of outside air through smooth, straight, heat- 
exchanger cooling tubes. 


Full internal air circulation provides efficient, 
even cooling for long, trouble-free insulation life 

. and makes large ratings practical. 

Available in sizes from 40 hp at 600 rpm to 
the largest required for power plant auxilia- 
ries, this motor design has been proved in 
operation by hundreds of installations since 
1946. For more information ask your A-C 
representative for Bulletins 51B7149 and 
05B7150, or write to Allis-Chalmers, Milwau- 
kee 1, Wisconsin. A-4258 


ALLIS-CHALMERS 
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* e 
Sensitive anced wet bulb control designed to cool 
engines or process equipment, coolants and 
lubricants, liquids and gases for processing 
operations. Niagara Blower Co. 


299 Water Heaters — Illustrated 6- 
pp Bulletin 70, Section I, on instantaneous 
y e Yv type water heaters contains detailed ca- 
2 A “aeage de 
for Ste am, ir or Gas pacity and dimension tables for two-, 
four- and six-pass designs, removable tube 
bundles. Davis Engineering Corp 


PRESSURE CONTROL 


Here is the Davis diaphragm motor valve with pres- 
sure controller that gives you accurate control for 300 Communication Systems — 
Sixteen-pp Form PS831 presents commu 
service on steam, air, or gas! nication systems engineered for power 
| plants. Advantages of such a system art 
* Panel or valve mounted controller. Quick, easy, given and photos show it in use in turbine 
7 g . x » ‘ 7 
adjustment for change of pressures. rooms, boiler rooms, control rooms, labo 
| ratories and outdoors. Amplifiers, hand- 
Spring loaded balanced V-port or quick opening sects, speakers, wall baffles, signal lights, 


inner valve —Direct or reverse acting. switches and master control —— 
incorporated are covered. RCA Victor 


Bronze, semi-steel or steel body. Bronze or stain- | yi pradig, ( ‘orp. of America 


less steel trim. 
Sizes Yo to 14”. For indoor or outdoor installa- 301 Industrial Products Guide — 
| Newest edition of this company’s indus- 
tion. trial products catalog is a 40-pp book 
Initial pressures to 1500 p.s.i. Reduced pres- offering essential data on insulations, re- 
sures from 1000 p.s.i. to 1 p.s.i. fractory products, asbestos cement pipe, 
packings, gaskets, electrical products, 
frictional materials, and others. Photos, 
o8 : , apne se _| diagrams, and text have been brought up 
quiring state service, size, pressure and temperature to date. Johns-Manville 


conditions. Ask for complete information. 


pressure reducing, pressure relief or back pressure 


imneonon«90- 


Investigate the Davis No. 401 Regulator. When in- 


302 Automatic Soot Blowing — 
Bulletin 483 provides 16 pp of basic infor- 
mation about Vulean automatic and auto 
matie-sequential soot blowing. Includes a 
wide variety of typical installation draw 
ings to show complete cleaning systems 
Copes-Vulean Div., Continental Foundry 
&* Machine Co 


2508 SOUTH WASHTENAW CHICAGO 8, ILLINOIS 

— | Fer more date circle 573 on Post Card 303 Sheet and Plate Fabrication - 
Illustrated in 40-pp Bulletin F-3 are prod- 
ucts of this manufacturer, and equipment 
used to produce special sheet steel and 
alloy parts. Shows control panels, switch 
gear housings, cubicles and other electrical 
enclosures, boiler air ducts, smoke breech 
ings, tanks. The Kirk & Blum Mfg. Co 





= 


304 New Engine Developments — 
Bulletin S-500-B-55, 12 pp, presents new 
developments in oil diesel, dual fuel diese! 
and high compression spark ignition en- 
gines Ree sa features of modern 
economical, heavy duty, internal combus- 
tion engines. Includes a heat balance chart 
showing waste heat recoverable from ex- 
haust gases and jacket cooling water; and 
is accompanied by fuel cost charts on in- 
stallations utilizing heat recovery systems 
Engine Div., Worthington Corp. 


T h d . 305 Refractory Concrete — This 
wo heaters and two pumps—one steam, one electric 28-pp booklet describes company’s Lum- 


driven—in one set with these six features: nite, a calcium aluminate cement for re- 
fractory concrete. Discusses characteristics 


1. Completely automatic opera- ible for easy operation, mainte- of Lumnite, methods of making refractory 
tion with temperature and pres- nance and repair. concrete. Chapters are devoted to sum- 
sure regulation. 5. Pumps run at moderate speed. mary of aggregates and proportions; heat- 
2. All essential equipment —in- Heaters designed to give the cor- resistant concrete; refractory —— 
cluding safety valves as needed rect viscosity and velocity with- concrete; insulating over-coats for indus- 

. ’ : ‘ ‘ trial furnaces; castable refractories. Uni- 
—in one compact unit. out fouling. vernal Atinn Comnent Co 


3. Individually designed to meet 6. Cleaner boiler room... all 
the specific needs of the power overflows connected to a com- 306 
plant. mon outlet, flanged drip pan for formation on corrosive attack on copper 
4. All parts visible and access- pumps catches oil drip. and copper alloys is presented in Publica- 
tion B-36R, a new 28-pp revised edition 
of company’s booklet, ‘Corrosion Re- 
sistance of Copper and Copper Alloys.” 
THE ENGINEER COMPANY _ |: :otilunt sits! nau 
corrosive attack in its various forms, and 
75 WEST STREET, NEW YORK 6, N.Y. provides a tabulation showing the relative 
corrosion resistance of the principal types 


IN CANADA; ROCK UTILITIES LTD, 80 JEAN TALON ST. W., MONTREAL, P. Q. of copper and copper base alloys in contact 
with corrosives. The American Brass Co. 


Copper and Corrosion — In- 
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How a hot problem in steel stacks 
was solved with refractory concrete 


mom eee eet ee ee ee ee ee ee ee 


YOU'RE LOOKING UP one of the twin 215’ steel 
stacks lined with refractory concrete at 
in Maple 
Grove, Ohio, for dead-burning granular 


Basic Refractories, Inc.’s plant 


refractories Smooth, jointless construction 
and insulating properties provided excellent 
natural draft. Such refractory linings assure 
structural strength, plus high resistance to 


EFRACTORY concrete linings in 
R stacks, breechings and ducts 
provide protection against heat, 
corrosion and the abrasive action 
of high-velocity gases and fly ash. 
Made with suitable aggregate and 
Lumnite* calcium-aluminate  ce- 
ment, they withstand temperatures 
to 2600° F., and are highly resistant 
to thermal shock. Smooth, jointless 
construction allows excellent draft 
in stacks, breechings and ducts. 

Stack linings are just one of the 
many ways special concretes made 
with Lumnite are serving industrial 
plants. They are readily poured, 
plastered or ‘‘shot”’ in place by ce- 
ment gun. There are no small units 
to work loose; maintenance is less- 


heat and corrosion 


ened. When necessary, repairs can 
be made quickly, easily and eco- 
nomically. Refractory concrete 
made with Lumnite Cement reaches 
service strength within 24 hours. 
FOR CONVENIENCE, many prefer 
to make refractory concrete with 
prepared castables. (Lumnite Ce- 
ment plus suitable aggregates se- 
lected for specific temperature and 
insulation service —add only water. 
They’re made by refractory manu 
facturers and sold through their 
dealers. For more information, write 
Universal Atlas Cement Company 
United States Steel Corporation 
Subsidiary), 100 Park Avenue, New 
Yorn: 17, N.Y. 


‘ 
4 
t 
t 
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SPECIFIED TO MEET TOUGH DESIGN require- 
ments, these stacks for large rotary kilns 
needed linings that could withstand 1400 
to 1700° F. operating temperatures, De 
signers used an &"-thick refractory con 
crete lining ... poured in place. 


**LUMNITE” is the registered trade-mark of the calctum-aluminate cement manufactured by Uniwersal Atlas Cement Company. 
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LUMNITE for INDUSTRIAL CONCRETES 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 





UNITED STATES STEEL HOUR—Televised alternate weeks —See your newspaper for time and station. 
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“couldn't do 
without my * 


TAYLOR 
COMPARATOR 


for BOILER WATER 
pH, PHOSPHATE 
TESTS” 


mh a 


That’s what power plant engi- 
neers say in plants all over the 
country because Taylor 
Comparators give you fast, easy 
determination of boiler water pH 
and phosphate, as well as com- 
plete water analysis. And you 
can make these determinations 
right in the boiler room! No need 
to carry solution samples back 
to the lab since your Taylor Set 
is lightweight, small, no trouble 
to carry with you. 


Taylor Comparators use the familiar 
colorimetric method of comparison, 
but without the need for fragile, 
single Nessler tubes. All color stand- 
ards for a single determination are 
housed in a sturdy plastic slide. 
Many different slides may be used 
on the same base. 


Caribou Integrates Steam, Diesel, Hydro 





especially against eels. The intake 
structure will have to be modified, 
new inlet piping installed as part of 
the No. 2 unit installation, and a new 
screen-well constructed within the 
station structure. Heat balance of 
the No. 2 unit is simple, as shown in 
Fig. 7. 

The No. 2 generator will supply its 
power at 13,800 v through under- 
ground conduit to the existing out- 
door sub-station on the far side of 
the diesel plant, Fig. 6. That sub- 
station was enlarged at the time 
steam Unit No. 1 was built, and will 
be enlarged again for No. 2 . The main 
transformers in this sub- station raise 
voltage to 33,000 v for transmission 
over the company’s “‘back bone” 
transmission system, which has been 
continuously enlarged during the past 
few years. However, the transmission 
line is designed for 69,000-v opera- 
tion at some future time. 

The diesel plant at Caribou was 
built in a hurry to meet an emergency 
caused by failure of water power 
in 1947. Starting then with a 1400-hp 
supercharged Nordberg engine, the 
plant has been enlarged so that it 
now includes five engines: two 3600- 
hp units, a 1400-hp unit, a 1440-hp 
unit and a 1500-hp unit. Fig. 2 shows 


ATTENTI 
ENGINEE 


continued from page 68 


three of these engines. Their power 
is fed to the adjacent sub-station in 
parallel with that of the steam plant. 

The Caribou hydro plant, first of 
the group to be built, is at the end 
of the dam, Fig. 6, just downstream 
from the diesel plant. It contains two 
vertical water wheel generators of 
500-kw capacity each. Hydroelectric 
generators at the Tinker plant, in- 
cluding a new 3500-kw unit, raise 
total hydro capacity of the system 
to 12,700-kw. 


Operation and Maintenance 

With the foregoing general descrip- 
tion of the three Caribou plants in 
mind, some of the ways in which 
they are co-ordinated in operation 
should be obvious. Others are not so 
obvious. 

The dam, owned by the power 
company, also contributes to the 
water system of the City of Caribou. 
The hydro plant supplies firm power 
to the diesel and steam plant auxiliar- 
ies. The diesel power will be especially 
valuable to supply forced draft fan 
power on the new pressurized furnace 
boiler when starting up. Steam plant 
Unit No. 1 goes on the line by itself 
and the diesel plant instruments 
show when the steam plant is on. 


ON | 
RS-« 


To get Precision Regulation and durability 


in PRESSURE and TEMPERATURE 


REGULATORS specify 


KECKLEY 


The Keckley line of regulators is de- 
service... 


signed for accuracy .. . 
low maintenance . .. easy accessibility. 
All of these add ‘up to the highest 
degree of dependability you can get 
in this type of equipment. When you 
specify Keckley you are sure of the 
finest. Why not write for complete 
information today? 


There’s no chance of mechanical 
inaccuracy because all Taylor Liquid 
Color Standards carry an unlimited 
guarantee against fading! 


GET THE FULL STORY... 


from your lab supply dealer 

. » Or write for free book, 
“Modern pH and Chlorine 
Control". Gives theory and 
application of pH and Chior- 
ine control, illustrates and 
describes full Taylor line. 

pete oe. ¢ 


W. A. TAYLO 


FORGE RD «+ BALTIMORE 4 MD 


COMPLETE CATALOG 54-G 
GIVES DETAILED INFORMA- 
TION ON SIZES, STYLES, 
APPLICATIONS, SPECIFI- 
CATIONS. SEND FOR YOUR 
FREE COPY TODAY. 


ns end COMPANY 


Ilinois 





ago 6 


/é / / 400 West naga on Street @ Chic 
40/3 OVnatuctsa 
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~t 


1954 


— 
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For more data circle 577 on Post Card 


For more data circle 576 on Post Card , 
POWER EN‘ 


sINEERING 





Normal daytime load on the exist- 
ing steam station has been about 
9000-kw at unity power factor. Total 
generating capability, before the new 
steam turbine generator is installed, 
is 31,800 kw and the system peak 
reached 27,800 kw during Christmas 
week of 1952; 30,000 kw in 1953. 


No Winter Problems 


Although steam connections have 
been provided for oil unloading and 
oil tanks, no steam was required to 
heat the oil during the first winter of 
operation. Ice at the intake was only 
a minor problem, although some pro- 
vision may be made for combating 
it in the future. In short, during the 
first winter, although outdoor tem- 
peratures occasionally reached —36 
F, they caused no major troubles. 

Advantages of the closely co-ordi- 
nated operation of the Caribou steam, 
diesel and hydro plants are numer- 
ous. There is a common railroad 
siding off the main line of the Bangor 
& Aroostook Railroad for unloading 
both Bunker C and diesel oil. The 
“tank farm”’ is now well integrated. 
There are common fire alarm and 
intercommunication systems for the 
three plants. Common pickup trucks 
and a common warehouse aid con- 
venient storage and delivery of spare 
parts. Tools and maintenance equip- 
ment can be used conveniently in all 
three plants. 

Besides rail and truck transporta- 
tion, there is an air field nearby and 
an Official sea plane base right in the 
Aroostook River. 


One Maintenance Crew 


The hydro plant has supervisory 
control from the diesel plant and 
requires only one attendant. The 
diesel and steam plants each have 
their own operating crews, but there 
is a common maintenance crew for 
all three plants. 

The diesel plant has a swing shift. 
The diesel operators do such jobs 
as cleaning filters but the mainte- 
nance crew does such work as replac- 
ing liners and the like. 

In the steam plant, the operator’s 
swing shift does some maintenance 
work, the maintenance crew the re- 
mainder, depending on conditions. 

On the whole, this integrated opera- 
tion of these three plants — steam, 
diesel and hydro — permits many 
tangible and intangible economies. 
The operating personnel, all local men, 
have high morale and, individually 
and collectively, enjoy high repute 
for good citizenship in their relatively 
small community. 

James E. Little is superintendent 
of the Caribou Steam Plant; Myron 
Mosher is superintendent of the Die- 
sel Plant. Their cooperation in pre- 
paring this article, also the assistance 
of Edward H. Barry, is deeply appre- 
ciated. Stone & Webster Engineering 
Corp. was responsible for design of 
the steam station and for general 


technical consultation for the com- | 


pany, whose president is L. H. Alline. 
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YOU CAN KEEP 
ACCURATE CONTROL OF 
LUBE OIL TEMPERATURE 


This NIAGARA AERO HEAT EXCHANGER 
holds at 100 F. the oi that lubricates a 2000 
H. P. rolling mill drive. | Rolls used appear in 
the foreground of the photograph). 


The Niagara Aero Heat Exchanger uses atmospheric air 
to cool liquids and gases by evaporative cooling, removing 
the heat at the rate of input, controlling temperatures 
precisely. You save 95% of the cost of cooling water. You 
get great saving in piping, pumping and power, quickly 
getting back the cost of the installation. 

You can cool and hold accurately the temperature of all 
fluids, air and gases, water, oils, solutions, chemicals for 
processes and coolants for mechanical and electrical 
equipment. You can cool welding machines, hydraulic and 
extrusion presses, plastic molds, furnaces, controlled at- 
mospheres, quench baths, obtaining better results with 
precise temperature. You obtain closed system cooling, 
free from dirt or scale. 


For further information, write for Bulletin Ne. 120 
NIAGARA BLOWER COMPANY 
Dept. E, 405 Lexington Ave. New York 17, N.Y. 

Niagara District Engineers in Principal Cities of United States and Canada 
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Depreciation Rates Under New Tax Law 


( NE PHASE of the new Federal 

tax program has already been 
agreed upon in the Ways and Means 
Committee and it is a fairly good bet 
that the following provisions will be 
included in the 1954 Revenue Act: 
Depreciation is to be allowed at 
double the present rate, applied on 
the declining balance (amortization 
method. However, this provision will 
be available only on property ac- 
quired on or after January 1, 1954. 

It works this way: You buy ma- 
chinery with a 10-year useful life. 


It costs $10,000. Under the present 
law, using straight-line depreciation, 
your depreciation rate is 10 per cent 
for $1000 per year. The proposed law 
would allow 20 per cent depreciation 
and a write-off of $2000 in the first 
year. The remaining $8000 is also 
depreciated at 20 per cent for a $1600 
write-off for the second year. At the 
end of 5 years, two-thirds of the cost 
will be depreciated. 

How does this benefit a company? 

Purchase of equipment or buildings 
is a capital expenditure which cannot 


All Water 
Conditioning 


qai|\s Problems 


are Individual 


| 
\ ’ 


Be Sure You Get the WRIGHT Answer 


There simply is no one way of solving all water conditioning problems. 
Each requires individual analysis, individual solution. Wright Water 
Conditioning Service is based on these facts. From first to last, we 
treat your water conditioning as the individual problem it is, starting 
with a laboratory analysis as the basis of a written proposal for the 
solution. Upon acceptance of our recommendations, constant checks 
are maintained to insure efficient, economical performance. If you 
have a water conditioning problem, be sure you get the Wright 
answer. Without obligation, write, wire or call for a thorough survey 


by a Wright Field Engineer. 








tanks 
tion efficiency 





HAVE YOU TRIED WRIGHT'S NEW FUEL OIL CONDITIONER? 
Here's a new Wright development that eliminates sludge in oil storage 
keeps screens ond burners clean 
Write for complete details TODAY! 


insures maximum combus 








WRIGHT CHEMICAL CORPORATION 


right 


CHEMICALs 


GENERAL OFFICES AND LABORATORY 
619 WEST LAKE STREET, CHICAGO 6, ILLINOIS 


Offices in Principal Cities 


@ Softeners, Filters and other external Treating Equipment 


@ Nelson Chemical Proportioning Pumps 
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be deducted from the current year’s 
operating income for income tax 
purposes. Such property must be 
written off on a depreciation basis 
over the full life of the equipment. 
For that reason, the purchase of 
$10,000 in new equipment requires 
that approximately $20,000 in profits 
must be earned before taxes in order 
to have the cash to pay for that equip- 
ment after taxes. 

This program should provide an 
incentive for companies to: (a) sell 
depreciable properties they now own 
and buy new equipment, (b) junk 
fully depreciated equipment and re- 
place with new equipment, (c) pur- 
chase outright equipment previously 
rented. 

Under item (a), accountants seem 
to feel that it will now be more ad- 
vantageous to sell depreciable proper- 
ties than to turn them in on new 
equipment. Selling the old equip- 
ment enables the company to take 
capital gains rates on the selling 
price rather than the equipment’s un- 
depreciated balance. On a trade-in, 
the undepreciated balance is de- 
ducted from the value of the new 
equipment, thereby reducing the 
amount of depreciation which can be 
charged off on the new equipment. 
Under item (b), junking of fully de- 
preciated equipment is recom- 
mended. Otherwise, capital gains tax 
will be applied on whatever income 
is received on the sale. 


ENGINEERING BOOKS 


Introduction to Engineering Economy, 
by B. M. Woods and E. P. DeGarmo. Siz 
814 by 534 in.; 519 pages including index 
Published by the Macmillan Company, 60 
Fifth New York 11, N. Y. Price. 
$6.00. 

In addition to having responsibilities of a 


Avenue, 


technical nature, the engineer of today is 
confronted with problems demanding a 
knowledge of finance and economy. For 
those whose know-haw on these subjects is 
limited, here is a helpful book. Although 
specifically written for the undergraduate 
student, it contains much information that 
comes in handy for the practicing engineer 

The introduction to the book considers 
such topics as capital requirements of in 
dustry, the engineer's relation to industry; 
and importance of human factors. The book 
goes on to cover, among other topics, the 
selection of materials, methods and design. 
Interest, annuities, stocks, bonds, formulas 
for calculating interest and depreciations are 
also given attention, 

Some of the main sections of the book are 
as follows: financing engineering enterprises; 
fixed, differential and sunk costs; replace 
ment; the use of graphical methods of 
pro} 


analysis; life expectancy of physical 


erty; and the relationship of account 





Electrical Refresher for Professional Engi- 
neers License — by John [). Con 
New 2nd Fdition Revised; 100 pp; 
816 x II in., paper 
John D. Constance, 625 Hudson 
Cliffside Park, N. J. Price $3.00 
revised edition of Mr 


tanc 


Privately published by 
Ters ice, 
This is a Con 
stance’s well known book which has already 
been widely used by those studying at home 
for their License 


Professional Engineer 


I: xaminations. Though its main value i 


1 home study instrument for 


t 1) 
tk 
lady 


relerence 


examination 
it has also proved ve helplul as a 


manual in the examination room 
ind as an office reference manual 

It can be widely used with profit by those 
tudying for Examinations for Professional 
Civil Se Examinations for 
and Assistant 


Power Engineer 


Ingineer, vice 
Junior 


d for 


l.ngineer, Engineer, 


Ingineer, an exami 
ations 


Most of the book is taken up \ 


examples from actual Professional Engineer 


ith worked 


examinations. The license candidate is given 


in Opportunity to work out a large selection 
ol examples from past examinations 

The problem index has been rearranged 
ind includes references both to the prob 
voted 


lems in the text and in the sections d 
only to problems 


The main value of the book is that it 


ollects together the material the student 


know 


and so saves him the time and 


eds to just for these particular 


\aminations, 
* through large numbers of 


trouble of wadir 


t books to find t 
‘ ihe / 
imount of material he needs 
lar exam 

Both the a-c and d-c sections of book 


cover their subjects very thoroughly, and 
each problem is worked out completely and 
is clearly explained. There are few better 
ways ol preparing lor this type of examina 
tion than by working out past ¢xXamination 
recommend this book to 
everyone \ faced 

etting his Professional | 
j 


hen itis a4 iong t 


problems, and we 


no 1s with the t 


\amination room 


gotten most of the 


* 


Handbook of Electronic Circuits 
11 in., S, pape 

by RCA Service Company 
Government Service Division. Price 


copies $1.60 Special price for traming 


123 page 


quirement 0 of 
cops 

in the RCA ele 
than 


ctronu 


This latest volume 


training series contains more 100 page 


ot text, circuit diagt ims and operation inal 


ysis of basic circuits. In addition, an 


circuit showings the more 
failures 1 


Fach diagram ts printed on an 


analysis of each 


common operational luded 
reference to the text 


illustrated 


out tor convenient 


The basic circuits form the 


foundation upon which are constructed 
kind ol from 


lectroni devices 





AIR RELEASE 
VALVE 


When air lodges at high spots in pipe 
lines, it reduces the effective area of 
the pipe, creates a friction head, low 
ers pumping capacity, and may re 
sult in serious water hammer! 
Simplex Air Release Valves bring 
you a sure, efficient cure for these 
difficulties . . . venting air automat 


cally before it can cause damage 





METE 


GET RID OF AIR ACCUMULATIONS 


Write for free bulletin to Simple r Valve & Meter Co 
6783 Upland Street, Philadelphia 42, Pa 


—SIMPLEX— 


N PIPE LINES... 


a BIG 
trouble-saver that 
costs you LITTLE! 


The Simplex Air Valve is easily in 
stalled positive in action 
ample in capacity. Standard valves 
for pressures up to 250 p.s.i. . . . spe 
cial valves for pressures up to 800 
p.s.l. Thousands 
have been in suc 
cessful use for 


over 30 years. 
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They come from 


The Home of 
Packing Specialists 
Any BELMONT Packing, properly 


fitted, outlives its original cost value 
many times over because of its longer 
lasting endurance and reliability. 


Where GOOD LONG-LIVING 
QUALITY is a MUST — THERE Is 
A BELMONT PACKING OR GAS. 
KET TO FIT YOUR EVERY NEED! 
Whether for minimum hot or cold 
oil penetration and = saturation... 
For maximum resistance against ex- 
treme temperature changes... For 
a higher flexibility and resilieney on 
high pressure steam rods and ham- 
mers, expansion joints, air rods... 
For more continuous free motion of 
shafts working against steam, hot or 
cold water, oil, acids... In fact, for 
all types of Packing services, you'll 
always find a BELMONT standard 
or specially constructed BELMONT 
PACKING to answer your problem. 
WRITE US FOR THE NAME AND 
ADDRESS OF YOUR NEAREST 
BELMONT DISTRIBUTOR, = 4.p-5a 
Water - Oil + Gas + Air 


Alkalies + Ammonia 
THE 


BELMONT 


PACKING AND’RUBBER CO. 


Butler and Sepviva Streets 
Philadelphia 37, Pennsylvania 
Lu 


oD 


Rings + Spirals + Coils + Reels 
Spools + Sheets + Gaskets 
There's a Belmont Packing forevery service 


for Steam ° 
Acids «+ 
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| Cut Piping Costs with... 
Istolelejiin 


Adjustabie— 


SPROCKET RIM 
“with Chain Guide 


Save money! Lay out your overhead piping 
plan for utmost efficiency, convenience and 
economy without special stairs, catwalks, 
balconies, or detours to floor level to bring 
valves within reach. Low-cost Babbitt Adjust- 
able Sprocket Rim with Chain Guide makes 
every overhead valve easily accessible. Saves 


fuel and steam costs, too 
¢ Simplifies pipe layouts 
* Prevents accidents 
® Fits all valve wheels 


Four simple, quickly-assembled parts quickly 
installed in range of 10 adjustable sizes 
to fit all valve wheels from 2 to 30 inches 


diameter, with rising of non-rising stems. 
Call your Industrial Distributor. He carries 
complete stocks. Or write for descriptive 


folder and prices 


} 


pst-le)e)iams STEAM SPECIALTY CO. 


4 BABBITT SQUARE, NEW BEDFORD, MASSACHUSETTS 
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PHOENIX a 

: pnop-F0r4 
FLANGES 

MEAN... 


MAXIMUM STRENGTH 


i 
7 


a 


ease 


_ 


- 
al 


Long life is assured with Phoenix maximum strength 
flanges. Forged of mild steel, they are available in a 
wide range of styles and sizes. Meet ASA requirements 
and ASME and ASTM specifications. 

NEW CATALOG! 


Send for free brochure showing Phoenix Complete Line. 
FLANGE DIVISION 
PHOENIX MANUFACTURING CO. 


Catasauqua, Pa. e Joliet, Ill. 
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Consult Us For: 


CHIMNEYS... 
FURNACE WORK... 
BOILER SETTINGS | 225 0m 


ELECTRICAI 





G.E. Generator 
240 Volt, 228 Amp 





wets eF eth ee 


- 


vA Write Box 1686, Power ENGIneertna 
¢ f,| 110 8S. Dearborn St., 
4 


{ Ny 
ACs, USE CLASSIFIED ADVERTISING ain Tae tk ted Oe. 


_ 


~ CLASSIFIED ADVERTISING 


ENGINE GENERATOR 
FOR SALE! 


96 KW, 60 cycle, 3 ph, A.C 
a re’ Hard work witl bl i 
- ' ‘ Complete with Electrical control board — Wan Eeoweens DUS Boo 


Help Wanted 


Superintendent, Municipal Power 
Plant. Electrical or Mechanical Engi 


Chuse Non-Releasing Corliss Engine 14 x 17 
neer with administrative experience 


preferred. Total plant installed capac 
ity 21,000 KW. Near Chicago area 


opportunity for right man 
Send full particulars of education 
Chicago 3, Illinois 
experience and salary with first appli 
cation 
Write: Box 1687, Power ENGINEER 
Chicago 


Illinois 





AMERICAN CHIMNEY CORP. 


143 Fourth Ave New York 3, N. Y 
BRANCHES 

LTehagel. * PHILADELPHIA * CLEVELAND 

e RICHMOND, VA. e@ RALEIGH. N.C 
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PROJECT ENGINEER 


Established Engineering and Construction Company offers staff 
position to qualified mechanical engineer. The work involves steam 
power plants and requires a Project Engineer capable of supervis- 
ing plant layouts and design, selecting equipment and auxiliaries. 











Midwestern location, liberal employee benefits, and insurance 
program. Furnish detailed resume of experience, references, recent 
snapshot and salary requirements. 

Address Box 1688, Power ENGINEERING, 110 S. Dearborn 
St., Chicago 3, Illinois. 
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ivers to compiex } rms a 
equipment 


The diagrams and text are those 


the extensive RCA factory training program 


for its production personnel. Because th 


j ] 


my f vd radar 


used in 


é 


rcuits are fundamental, the book is equally 


aluable as a practic il and convenietr 


erence ource to enginec®rs, technician 


1ys, the book fill ng-fel 


1 publication which takes some o 
ry out of complex electronic cu 


bin itions by stripping them dow! 


mites ' 
try co 


to their more readily understood tunda 


ne nt als 
~ * * 


Guidance 
Professional Engineer’s License, by Johr 
1). Constance. First Edition; 24 page 17 
8! x Il inches; paper cover; mimeographec 

pled. Published by John D. Constance 

Hudson Te Park, N. J 
i $1. (including U. S 
Many lers have told both Mr 


that they have 


( 
rrace, Cliffside 
postage 

(on 
j 


mK ind u been helped 


irticles on preparing for the 
| 


ncens 


great deal by his 
prolessional engineer's examination 
published in the previous issues of Powe 
I. NGINEERING, Now Mr. Constance has col 
ected these and a good deal of other materia 
you will have them al 


into a booklet so that 


together 

hat is meant by 
hor to i great 
your experience record the: 
S$ the philosophy and purpose of the 


vritten examination, requirements for the 


xamination, and how to prepare for and 


section of the book ts mos 


take il Thi 


practi al and valuable because it explain 
vhat the three parts of the examination con 
ist of, discusses grading, and give 


hints or performance in the examinatior 

room, degree of preparation, textbooks (the 

New York examination is an open book pro 

problems and the 
} 


time allotment, 


is comments on the 


f motional blo k are 
what to take 


] 


tells you exactly into the 


“nation room with you 


ig! 


Here is really practi il help ior any et 
r preparing for the professional licen 


xamination containing data that he reall) 


eed and will not find anv where else 


most pertinent and 


t 


I 


Procedure for the New York 


{ 
1 
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r 


qualifying 


st 


| 


t 


§ practical 


) 


guarding against 


j 





J. E. SIRRINE COMPANY 
Engineers 


Design and Supervision of Steam and Hydro- 

electric Power Plants, Industrial Planw, Me- 
chanical and Operating 
Surveys, Appraisals @ Plans 
© Reports 


Greenville, South Carolina 

















GAGE GLASSES AND 
High Pressure Rubber Gaskets 


ALL SIZES TO FIT YOUR GAGES 


ERNST WATER COLUMN & GAGE CO. 





Send for Catalog LIVINGSTON, N. J 





more Hoexible | 


“ 


‘more Adoplable! | 


<<, than ever before! 


PK-54 BURNER 


fully automatic! 


To fire oil or gas—or both— 
with unit capacity to 42,000 Ibs. 
of steam per hour. Industry's 
most compact, complete, 
automatic burner, the PK-54 is 
designed for factory-assembled 
boilers or conversion installations 
Available with steam or 
mechanical atomization ard 
utilizing the Peabody Wide 
Range, Constant Differential 
System. High efficiency, low noise 
level, and complete accessibility 
are only a few features of 

this, the most modern burner 

in the industry. Literature 
available on request. 


PEABODY ENGINEERING CORPORATION 


580 FIFTH AVENUE, NEW YORK 36, N. Y. 
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WATER 
SOFTENERS? 


new simplicities 
new economies 
in all basic types... 


® ILLCO-WAY Greensand 
@ ILLCO-WAY Zeolite 


@ ILLCO-WAY Resinous 
Exchangers 


Before you invest in a wate: 
softener, get eye-opening facts 
about new industrial softeners 
with manual or automatic con- 
trols. Write for Bulletin 105— 
complete specifications and 
descriptions. Illinois Water 
Treatment Co., 350-5 Cedar 
St., Rockford, Illinois. 
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Here’s why 


BLAW-KNQX|COAL BUCKETS 
ARE||PR FERRED 


by the mo ' experienced 


POWER PAANT OPERATORS 


> i, 


| 


+4 | 

| 

lJ is im 
2. ~. r [§=e- 


NO OPERATING COSTS! 


| . Ice Converters are A.S.M.E. code pres- 

sure vessels especially adapted for charging 

| full-sized 50-Ib. cakes of solid CO,. They 
may be located any place in a plant and 
connected by pressure piping to the gas use 
area. A variety of sizes are available for 
either vertical or horizontal installation. No 
electricity, fuel or refrigeration needed. 


Write for folder and prices 


CONVERTER conp) DRY ICE CONVERTER 
TULSA OKLAHOMA ’ CORPORATION 
er Dept. C., Box 1652, Tulsa, Okla. 
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@ Outstanding performance —— 
pendability resulting from rida et 
» of Blaw-Knox design experien 
Pronounced “core” 


h a 
THE MOST POWERFUL only two of the many reasons why the 


- inue to 

oy leading Power Plants ae e 

N Oo N - E xX P L Oo S i VE ,? sion repeat orders for Blaw-Knox 
ACID FREE 1 Coal Buckets. 


. is the fore- 
FUEL OIL CONDITIONER ‘ Blaw-Knox Company is yeahs r 
EVER MADE most expert in designing ¢ 


, ee coke. 
ae ndling coal or 
BUT GENTLE ENOUGH TO USE IN YOUR AUTOMOBILE buckets for ha £ 


“ngineers 
Experienced Blaw-Knox eng! 
KOR is not just another fuel oll treatment. It is something entiociy 





: “0% -oke 
{ll gladly discuss your coal or ¢ 

different for the fuel oil user who wants a superior sludge sol- will £ and recommend 
vent, and fire-side cleaner; one that keeps the entire fuel system h; ndling problems a . f 
clean; tank to stack inclusive, with no labor involved. KOR in- “ -ket size and weight or 
gredients are entirely foreign to those generally used in addi- the correct bucke ‘ = 
tives. its base is not kerosene, napthalene, or creosote; and rithout obligation. 
its action goes far beyond the intent or Purpose of ordinary your needs wi 
treatments. ‘a 2229 
Ask for Bulletin . 











WRITE FOR MORE INFORMATION AND PRICES 


INQUIRIES invited from manufacturer's agents 


BLAW-KNOX COMPANY 
K '@) R C ‘@) R p '@) R A T | '@) N BLAW-KNOX weer" DIVISION 
Division CLAMSHELL PITTSBURGH 38, PA. 


BUCKETS scenic 
600 WEST 9th AVENUE. GARY. INDIANA & FOR COAL OR COKE 











f Ox C poration 


MANUFACTURING, ENGINEERING, AND COMBUSTION SPECIALISTS 


<a? 


THE MOST COMPLETE RANGE OF SIZES AND WEIGHTS 
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28 years old... but there’s a lot of life 


in the old joint! 


Back in 1926, this 30” x 12” U.S. types to meet the majority of general 
Expansion Joint was installed in a industrial requirements on pressure or 
Louisiana power plant. This rubber vacuum lines—insulating against vibra- 
joint is still in fine working condition. tion, compensating for expansion or 
Age has not impaired its efficiency. contraction. Joints can also be designed 
Three other U.S. Joints in this plant and built to meet your own specifica- 
are the same age, are still performing tions. You can always rely on U.S. 
well...and one of them has been used Expansion Joints to lengthen the life 
continuously in the valve end inlet of equipment, save many times their 
header water circulation line in a very original cost. 
moist location. Our service engineers Get in touch with any of United 
5.” Research perfects it report it has many more years of fine States Rubber Company’s 25 strategic- 
" Production builds it service still ahead! ally located District Sales Offices, each 
U.S. Industry depends on it In United States Rubber Company’s staffed with engineers to serve you, or 
Expansion Joint Line are standard write to address below 


UNITED SITATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
Hose + Belting + Expansion Joints « Rubber-to-metal Products « Oil Field Specialties « Plastic Pipe and Fittings « Grinding Wheels « Packings ¢ Tapes 


Molded and Extruded Rubber and Plastic Products « Protective Linings and Coatings « Conductive Rubber « Adhesives « Roll Coverings « Mats and Matting 


For more data circle 589 on Post Card 
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any 

And no wonder: its simple 

nae and rugged construction 
means reliability O° er its wide range 

Pe guper-hardencd gate and seats as- 
sure tight closure, smooth operation 
and low maintenance under the 
roughest conditions: 

Here's why: gate faces are super 
hardened to 800 Brinell by Malcom: 
izing, Chapman’ > ive ess 
a hardened stainless steel Se 
are replaceable oa stem-and-gate as- 
sembly has apere der that 
seats snus i forging: 
permits full-pressY acking -*° 
the stem-and-gate ce 
50°, stronger re high stresses 
can develop + °° bonnet joint is 
gasketed or ground metal-to-metal- 

For big savings Of small valves: it's 
a winning case for 4 hap 
Available in sizes from 
Rising ste™ with yoke (show) ot 
inside screw» rising ste™- Screw OF 
welding ends. pressure range from 
a 1000 F to 2000 psi at 
100°F. For higher pressures» specify 
List 999- Write for your copy of 
Catalog 10 now: 


The CH 
wR 
MANUFACTURING oe 
NY 


For mo India 
re data circle 590 on P n Orchard, Mass 
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WHICH 


Permutit Process 


will solve 


Automatic Demineralization and Silica Removal. Permutit lon Exchangers 


deliver the equivalent of distilled water at far less cost. Eliminate 5 
makeup shortages . . . operate independently of changes in turbine water pro em & 


load. Fully automatic operation insures precision performance. 


Sludge-Blanket Hot Lime-Soda Softener re- Precipitator clarifies and softens cold 
duces hardness ... silica . . . alkalinity water. Uses less space, time and chemi- 
and turbidity. Fully utilizes Permutit cals than previous designs. Removes 
sludge-blanket principle to improve hardness, turbidity, color, iron, manga- 
performance. nese. Reduces silica, alkalinity. 


4 i : 

, ONGUNWCL e 
b AY C Deaerating Heater removes troublesome oxygen 
and CO,. Prevents corrosion and pitting of feed 
lines, stage heaters, economizers and boilers at 
high temperatures. Steam is used twice... 


s 
QOL ettile. deaerates water completely. 
— = «= - 


Making the wisest choice requires time-consuming tures both ion exchange resins and all types of water 

consideration of all types of equipment, ion exchange conditioning equipment. 

materials, controls, accessories. That’s where Permutit This results in better performance at lower operat- 

can help you. ing cost... undivided responsibility for the complete 
Permutit Sales Engineers work with a complete plant .. . plus savings of time and money in planning 

range of equipment —all types, all sizes. They do not and specification. 

have to compromise by trying to fit one specific proc- For aid in solving your water problem, write to The 

ess to your plant. Permutit Company, Dept. PE5, 330 West 42nd Street, 

New York 36, N. Y., or Permutit Company of Canada, 


They can recommend with impartiality the one 
Ltd., 6975 Jeanne Mance Street, Montreal. 


proper combination of equipment and materials that 
best solves your problem. For only Permutit manufac- 


ION EXCHANGE AND 


| J . 
WATER CONDITIONING 
HEADQUARTERS FOR 
OVER FORTY YEARS 
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